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yiEWS, NEWS AND INTERVIEWS. 

Asevery one knows, the wire and 
cable manufacturers have been for 
some time and are still working day 
and night to supply the government 
with cable. ‘I'wo wire salesmen for 
rival companies met the other day 
and one said: 

‘Hooray for war !” 

“No,” said the other, ‘‘ hooray for 


> 


war preparations hs 


Britain line to Bristol, Ct. The 
New Haven and New England rail- 
roads have planned to operate the 
third-rail system on a circuit via 
Hyde Park and Dedham, Mass., 
when the new union station is com- 
pleted. It is estimated that this will 
greatly decrease the cost of operation. 


The Flushing, L. I., Electric Light 


sentatives of the surface trolley lines 
using the Brooklyn Bridge statements 
were submitted by Commissioner Shea 
showing the decline in revenue for 
the month of March, and by repre- 
sentatives of the trolley lines giving 
their argument. None of the elevated 
lines was represented as they were 
not invited, and will not be until 
they have been in operation a suffi- 





The Maryland House 
has concurred with the 
Senate, by a vote of 56 to 
22, in appropriating $50,- 
000 a year for two years 
to Johns Hopkins Uni- 
versity at Baltimore. 








It is said to be prob- 
able that in a short time 
travel by successive trol- 
ley tracks will be possible 
from Portland, Me., to 
Providence, R. I., a dis- 
tance of 222 miles. Mich- 
igan has 165 miles of 
trolley tracks, with 800 
more projected or under 
discussion, and one of its 





single stretches of pro- 
posed line is 90 miles 


long. 


An alternating-current 
station is to be installed 
for the Lewiston Light 
Company, of Lewiston, 
Ida. The plant is to be 
located on Asotin Creek, 
10 miles above Lewiston, 








THROUGH ENGLISH EYES. 


NOTES ON ELECTRICAL MANUFACTURE 
IN THE UNITED STATES. 
To Tae Epitror or Evectricat Review: 

To ascertain the developments and 
trend of American electrical en- 
gineering, the writer, an English en- 
gineer, recently paid a visit to the 
States, and was fortunate in being 
enabled to visit the chief 
electrical shops and sey- 
eral of the large light and 
power stations in and 
around New York, Bos- 
ton, Pittsburgh, Schenec- 
tady and Cleveland. The 
ground covered = was 
limited by the time at 
disposal, five weeks, so 
that only a general survey 
was possible. 

The two firms that have 
like the kine of Pharaoh’s 
realm, swallowed up most 
of their rivals, either by 
absorption or amalgama- 
tion, are the well known 
General Electric Com- 
pany, of Schenectady, 
N. Y., and the Westing- 
house Electric & Manu- 
facturing Company, of 
Pittsburgh, Pa. Both 
are mammoth concerns, 
employing several thou- 
sand hands, and appar- 
eutly extremely flourish- 
ing, as between them they 
monopolize a large pro- 
portion of the business. 


and will be r y water- PIG —A } 2RN PREss ) yING Eacu Press EQUIPPE 1" . INDEPENDED SLEC Mo" . 
a e run by water Fic. 1.—A MopDERN PRE wg: Reccumageel oe i tmnt yg foc uu NT E.ectric Motor Although under entirely 
separate management 
[t has been stated that the diving Company was robbed the other night cient period to determine whether these two firms have a working 
operations about thesunken ‘‘Maine” of 18,000 feet of new copper wire. the rate of 12 cents per car is arrangement where their patent 
in Havana Harbor were greatly facil- The company hasacontracttoextend equitable. The meeting adjourned jnterests conflict. Having regard to 
itated by the use of sub-marine tele- its lines to Jamaica and Bay Side. with the understanding that the the costliness and uncertainty of 
phones, by which each diver had a ‘The wire was strung on the poles, but Brooklyn Rapid Transit Company patent litigation this is undoubtedly 


constant communication 


with his helpers at the surface. 


means of 


New Haven and New England rail- 
toad officials declare that the third- 
rail system of electric locomotion is a 
Breat success. ‘The New Haven Rail- 
toad has decided to extend its Nan- 
tasket Branch line eight miles to 
Braintree, Mass., and the New Eng- 
land Railroad is to extend its New 


the lamps had not been installed. 
The thieves cut the wire close to each 
pole. 





The governing board of the Shef- 
field Scientific School, of Yale Uni- 
versity, has established six new 
scholarships of $100, the equivalent 
of remitted tuition for the same 
number of students. 


At a meeting last week of repre- 


will submit a statement showing the 
actual cost to operate the cars across 
the bridge as well as the increased 
receipts and expenses. When this is 
submitted to Commissioner Shea he 
will then ask for another conference. 


The proposed amalgamation of 
Harvard University and the Massa- 
chusetts Institute of Technology has 
been the subject of conferences be- 
tween committees of both institutions, 
but the plan has now been abandoned. 
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a wise policy. Next in importance 
are the Walker Company, of Cleve- 
land, Ohio,and the Stanley Company, 
of Pittsfield, Mase., both enterprising 
firms, building heavy machinery, 
and the Crocker-Wheeler Company, 
of Ampere, N. J., and the Bullock 
Manufacturing Company, of Cincin- 
nati, Vhio, are very advanced in the 
smaller class of plant. As in Eng- 
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land, by far the greater portion of 
electric lighting and power has 
been carried out on the direct-current 
system. An enormous demand for 
the continuous current has been cre- 
ated by the rapid growth of electric 
traction stations, which have sprung 
into existence during the last five 
years in every town of importance 
throughout the vast territories under 
the Stars and Stripes. Out West, 
however, the abundant water-powers, 
frequently at some distance from in- 
dustrial centers, have given an im- 
petus to long-distance transmission, 
and the alternate current is there 
forging ahead and bids fair to eventu- 
ally oust its rival. But for power and 
light distribution in restricted areas, 
such as factories, multiphase plants 
are comparatively rare, whereas, on 
the Continent of Europe, and espe- 
cially in Germany and Switzerland, 
the biphase and triphase machines 
ure in common use, and are being 
manufactured by such firms as 
Schuckerts, Brown Boveri, the All- 
gemeine Gesellschaft of Oerlikon by 
the thousand. 

The General Electric company 
employ over 4,000 hands at their 
Schenectady works, which comprise 
a series of detached sheds, each depart- 
ment being located in its own build- 
ings, with distinct staff, under the 
able direction of Mr. Rice as general 
manager and Mr. Steinmetz as chief 
electrician. 

The shops are lofty, well lighted, 
and largely electricaliy driven by 
direct-current motors. ‘lhe armature 
disk-stamping department is espe- 
cially well equipped with modern 
presses, notching machines and an 


ingenious varnishing and drying 
machine, which accomplishes the 


double process at as rapid a rate as it 
can be fed with the disks. These are 
passed through a varnish trough, 
between rubber rollers, then carried 
over a hot blast, and finally deposited 
in piles ready for the 
builders. ‘Traction plant is much in 
evidence; in fact, at present is the 
piece de resistance at Schenectady. 
generators, with heavy 


armature 


The y polar 
rings, large diameter slotted arma- 
tures, commutators and massive shafts, 
are to be seen in every stage, and are 
fine examples of their class. ‘he car 
motors have four-pole fields, hollow 
urmature cores and 
securing good ventilation and long- 
minimum 


commutators, 


bearing surfaces with a 
overall length of shaft. he arma- 
ture binders are sunk in grooves flush 
with the The 


former-wound, and number of 


core face. coils are 


the 


slots is less than the number of coils. 
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Smooth cores and stranded bars, which 
are the rule in England, seemed almost 
extinct in American designs, though, 
curiously enough, the writer was in- 
formed that one of the chief firms in 
the States is reverting to this design. 
Truly there is no accounting for elec- 
trical vagaries. In the case of a 12- 
pole, 1,500 kilowatt generator—the 
largest traction unit seen by the 
writer—the current per conductor 
only averages 220 amperes, so that 
the solid copper armature bar is of 
manageable dimensions. The com- 
mutators are solid drawn copper in 
the large machines and drop forged 
in the smaller ones, mounted in cast- 
iron sleeves. ‘The divided hinged 
fields for trolley car motors are giving 
place to a newer design, with detach- 
able end plates of larger diameter 
than the armature, so that the latter 
can be withdrawn sideways, the argu- 
ment in favor of this arrangement 
being that if the armature breaks 
down it must be removed for repair, 
and is as readily extracted endways as 
from below, and a more symmetrical 
field configuration is obtainable. 
Carbon brushes are almost invari- 
ably employed. The shiplighting sets 
approximate closely to English prac- 
tice, but, even in the smaller sizes, 
the dynamosare multipolar,and there- 
fore lighter; but the head-room re- 
quired by the engine is greater than 
with bipolar dynamos. ‘The engines 
are single-cylinder, vertical, double- 
acting, having side-by-side piston 
valves, the outside an auto-expansion 
one controlled by flywheel governor. 


The Westinghouse Electric and 
Manufacturing Company, of Pitts- 


burgh, employ from 4,000 to 5,000 
hands, their main shop being 750 feet 
long—an extremely fine specimen of 
girder constructional work. To the 
writer by far the most interesting 
feature of this company’s manufac- 
tures was the multiphase plant—bi- 
phase and triphase-——which both 
mechanically and electrically has been 
carried to a high state of perfection. 
Certainly the machines bear the im- 
print of that ingeniously simple, sub- 
stantial engineering design associated 
with the name of George Westing- 
house, while the more subtle elec- 
trical portions are the outcome of the 
genius of Nikola Tesla. Mr. Scott is 
the present chief of the dynamo de- 
signing staff, and, judged by results, 
a very able one. 

The biphase and triphase genera- 
multipolar with external 
fixed fields and internal revolving 
armatures. ‘he poles are of lami- 
nated soft steel cast in massive yokes. 
They appear to be closer together and 
have less polar area and interpolar gap 
than is current in English practice. 
They are compound wound, the com 
pounding current being derived from 
low-voltage transformer secondaries 
wound on the spokes ofthe armature 
ore, and rectified by a commutator 


tors are 


attached to armature spindle. The 
field coils are neatly wound and se- 
curely held in position by brass clips. 
The multiphase motors are of the 
Tesla induction synchronous squirrel- 
cage type without collectors, and are 
turned out in sizes from 3 to 500 
horse-power. The largest motors of 
this character, actually seen running 
by the writer, were the two in the 
Niagara Falls Electric Light Com- 
pany’s station. ‘These were biphase, 
wound for 2,100 volts, and convert- 
ing energy at the rate of 350 belt 
horse-power, at 275 revolutions per 
minute. There is a fascinating sim- 
plicity about these motors in striking 
contrast with the high-tension con- 
tinuous-current dynamos used for 
are lighting in the same station. The 
Westinghouse starting apparatus for 
biphase motors is a transformer mo- 
mentarily inserted in series with the 
stator windings, and appears to per- 
mit of a large range of starting torque. 
Former winding of armature and 
field coils has also been highly per- 
fected. Awkwardly curved coils are 
shaped on wooden spools attached to 
revolving headstocks. When wound 
the coils are detached, insulated with 
micanite, press paper or tape, var- 
nished and dried, and stocked for fu- 
fure use. 

The armature coil winding differs 
from the Eickemeyer method as gen- 
erally practiced; as in the latter the 
coil is opened out on removal from 
the shaping block, whereas a West- 
inghonse coil is bent to the final shape 
on the block. 

The direct-current generators made 
by this firm have small polar arcs, 
magnetically supersaturated pole tips 
and armature chord winding, which 
combination, ‘according to the de- 
signers, is effectual in eliminating 
sparking in an armature of 48 inches 
diameter, an air-gap of one-eighth 
inch and 600 amperes per pair of 
poles, not a bad performance, and in 
agreement with Mr. Mordey’s latter- 
day tenets. But opinions of the elec- 
trical world are sharply divided as to 
sparklessness. 

One can not fail to be impressed 
by the business-like management and 
well ordered shops of these huge 
Pittsburgh works. ‘They seem to run 
just like clockwork. It is a sight 
worth going a long way to see. Mr. 
Geo. Westinghouse’s activities have 
had many successful outlets, the 
latest being a three-crank gas engine. 
The writer saw one of over 100 in- 
dicated horse-power running, direct- 
coupled to a dynamo supplying cur- 
rent to a bank of glow lamps, whose 
filaments gave no evidence of that 
irritating pulsatory light which one 


associates with a gas engine. A 750- 
indicated-horse-power engine was 


under construction. 

The Stanley Electric Manufactur- 
ing Company, of Pittsfield. Mass., 
also have a good record in alternating- 
current work, and have carried out 
numerous long - distance biphase 
transmission installations. Their 
works can not compare in point of 
size with those just described, but 
their ‘‘system” has been devised 
with a boldness and originality which 
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has enabled them to steer clear of the 
Tesla patents. 

They build large inductor generato, 
with external staggered poles ayj 
rotating drum-shaped armatures yi) 
straight conductors. The induety 
type is not generally in favor wit 
either American or Kuropean de. 
signers for inductive loads, such gs 
asynchronous motors, but the Pits 
field firm claim to obtain less lag gyj 
drop with their design than would be 
feasible with the non-inductor gene. 
rator. They employ condensers, cop. 
nected across the motor terminals tj 
confine the ‘‘idle” current to th 
motor itself, and regulate the terming| 
voltage on either of the two phases 
though unequally loaded by connect. 
ing the line terminals to differen; 
points of the generator winding 
through a multiple switch. Th 
Stanley motors have stag gered-pok 
stators and straight-bar rotors, | 


10-horse-power motor at 100 volts hy. 


when running light, an idle current of 
four and one-half amperes withoy 
condensers, and with condenser this 
is reduced to less than one ampere, 
Another firm well to the front jy 
traction work is the Walker Mano. 
facturing Company, of Cleveland, 
Ohio. Their shops contain modern 
tools and turn out large quantities of 
street railway plant. Their multipolar 
direct-current generators have lan. 
inated steel poles cast into semicircular 
cast-iron rings, and resemble in gener! 
outline those already mentioned. They 
have the usual slot armatures, large. 


diameter commutators and apper 
massive and substantially propor 
tioned. 


The Crocker— Wheeler Company 
represent the lighter side of electrical 
engineering. ‘heir productions rang 
from the miniature fan motor to dyne- 
mos of several hundred _ kilowatts, 
which are too well known on both 
sides of the Atlantic to need descrip. 
tion. This firm has new model shops 
entirely electrically driven, and 4 
large number of the work people are 
German. 

Comparing America with Europe, 
the former is ahead in street’ railway 
work. Repeated failures have evolved 
sound designs capable of meeting the 
exacting demands of modern street 
locomotion. But in the general line 
of direct-current lighting and power 
plant, there is not much advance to 
chronicle. There are differences 1 
construction, some improvements. 
perhaps, but not startling ones. A 
number of starting switches and sin- 
ilar devices—some highly ingenious— 
are on the market, but in many cases 
somewhat too flimsy and crude to find 
favor with English electricians. 8 
excessively well thought-out mechab- 
isms, must be cited, however, the cat 
motor controllers and reversers, wilh 
magnetic blow-outs. ‘lhese perform 
their arduous functions admirably. 
The essential differences betwee 
American and English methods are 
that the former rely on trial and error: 
the latter on theory. ‘The American 
standardizes his goods and manufact- 
ures; the Britisher builds more ( 
specification. ~> =~ K. 

London, March 20. 
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Flectrically Driven Printing 
Presses. 

Itis probable that no other in- 
dustrial application of the electric 
current has advanced so rapidly and 
so thoroughly as the driving of print- 
ing presses by electric motors. The 
modern press-room is now remarkable 
for the absence of shafting and belt- 
ing, and each printing machine is 
equipped with its own independent 
motor, either belted or direct-con- 
nected. This development has all 
occurred within the last five years, 
and its rapidity of growth is due 
chiefly to the many advantages of 
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distributing power is apparent at a 
glance. Among the many advantages 
of electric motors for the operation 
of printing pressesare the following: 
Saving in power, cleanliness and in- 
creased light giving increased product 
ina given time, decreased danger from 
fire, economy of space in the press- 
room, wider range of speed of ma- 
chines, saving in cost of insurance, 
elimination of danger to life and 
limb from belting and shafting, and 
an increase of product at a decreased 
cost. An excellent example of these 


advantages is afforded in the plant of 
Lithographic 


the American Com- 


for three floors of the University of 
New York, the cost averages but 
$8.50, a saving of $36.50 per day. 
While it is true that there is a varia- 
tion of the possible savings to be ef- 
fected by the use of electric motors, 
owing to the variations of the print- 
ing plants themselves, it is probable 
that there is no instance in which a 
change to electric power could not 
profitably be made. 
-o- 
SCIENCE ABSTRACTS. 
The following extracts of interest 
to our scientific readers are from the 
official publication of the Institution 








Fig. 2.—AN OLD-FASHIONED PREss-Room, SHOWING BELTING AND SHAFTING. 


electric power as compared with any 
other form of motive force. 

Among the prominent pioneers in 
this interesting field are the Sprague 
Electric Company, of New York city, 
who have devoted much energy. time 
aud mouey to the development of 
the electric motor for this work. A 
concrete result of their labors in this 
direction is shown in the two illustra- 
tions herewith. Fig. 2 is an interior 
view in a press-room equipped in the 
old-fashioned way with shafting and 
belting. In Fig. 1 is shown a modern 
press-room, that of the S. S. McClure 
Company, in New York city, where 
each piece of machinery is equipped 
ludependently with a Lundell motor. 
The difference in the two methods of 


pany, of New York. That company 
now employs electric power exclu- 
sively, having in usel40 Lundell direct- 
connected motors, aggregating about 
850 horse-power. ‘The management 
of that company states that the cost 
of power and light in their new plant 
per unit of manufactured product is 
55.8 per cent of the previous cost, a 
saving of 44.2 percent. The Ameri- 
can Book Company affords another 
example fully as striking. Before 
adopting electric power it cost the 
American Book Company in their 
old plant $45 per day for fuel for 
power alone. At the present time. 
with amuch larger plant and with 
the added cost of light, heat and 
elevator service for their plant and 


of Electrical London, 


edited by Mr. J. Swinburne : 


Engineers. 


Viscosity in an Electric Field, G. 
Quincke—The author has succeeded 
in demonstrating an increase of vis- 
cosity experienced by dielectric liquids 
in an electricfield. Spheres of crown 
and flint glass, quartz and calcspar, 
one centimetre in diameter, were sus- 
pended by thin silk fibres attached 
to the arm of a balance. They were 
immersed in a small trough contain 
ing ether, carbon bisulphide, turpen- 
tine, benzol, or various mixtures, and 
surrounded on two sides by condenser 
plates five centimetres square. The 
logarithmic decrement of the bal 
ance was observed with and without a 
field due to 2,000 volts. ‘The differ- 
ence Was the electric viscosity normal 
to the lines of force. This viscosity 
was 0.0398 in the case of a crown 
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glass sphere in ether, being the differ- 
ence between 0.0210 and 0.0608. 
The mean value for CS, was 0.0309, 
and for benzol 0.0256. Parallel to 
the lines of force the viscosity also 
increases but to a much slighter ex- 
tent. In both cases the electric 
damping is nearly proportional to the 
difference of potential and the dielec- 
tric constant of the liquid. 

Schuckert & Company’s Are Lamp 

‘This lamp (German patent, No. 
90,945) comprises a rocking frame 
carrying a train of wheels having, on 
the first arbor, a drum connected to 
the movable carbon holder by a cord 
or wire, and, on the last arbor, a 
brake-wheel adapted to engage with 
one urm of a weighted lever which 
normally rests against a stop in a def- 
inite position. The rocking frame 
rests on horizontal 1acks by means of 
toothed wheels so that, as it rocks, it 
moves laterally, and thus the motion 
is made smoother by doing away with 
an axis turning in stationary bearings. 
To contro] the motion of this rocking 
frame, it is provided at its ends with 
curved surfaces engaging with rollers 
mounted on the cores of the regulat- 
ing solenoids. 


Rapid Exposures in Radiography, 
G. Séguy—Coat a thin glass plate 
with bromide emulsion on both sides. 
Make two flexible screens of linen. 
with Becquerel’s violet sulphide of 
calcium suspended in celluloid. Put 
one of these screens on each side of 
the coated glass plate, and back both 
with black card. Put in a frame 
under pressure. This gives the tho- 
rax very clearly in 30 seconds, and 
other exposures may even be instan- 
taneons. 


Type-printing Teleqraph—A type- 
printing telegraphic receiver, called 
a ‘*telescriptor,” the invention of 
Bernard Hloffman, of Austria, is de- 
scribed. In appearance the instru- 
ment somewhat resembles a type- 
writing machine. Each key on the 
keyboard is associated with a corre- 
sponding bar of a commutator. On 
the same axle as the commutator is 
the type-wheel, arranged so that each 
bar corresponds to a letter or to a fig- 
ure. ‘This axle also carries ratchet- 
wheels for controlling and synchro- 
nizing the type-wheel. If an earth 
return is used, only one line wire is 
necessary. The line current is uni- 
directional, and the same instrument 
is available for sending or for receiv- 
ing. Ove pole of the line battery is 
connected to earth ; the other is con- 
nected to the keyboard, and thence 
to one or other of the bars of the 
commutator. From the commutator 
brush connection is then made 
through the coil of a relay to line. 
The local circuit of the relay controls 
the clockwork that drives the type- 
wheel: it also actuates an electro- 
magnet for approaching or withdraw- 
ing the slip to and from the type- 
wheel. The instrument is very sim- 
ple, but its working speed is small ; 
it would seem to havea place between 
the Hughes printer and the Wheat- 
stone .\. B. C. apparatus. 
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The German Emperor Attends a 
Lecture On Electrical Radiation. 
[From the Berlin Nachrichten.]} 

The Emperor, accompanied by the 
Empress, the Empress Frederick and 
a large suite, attended a lecture on 
** Electrical Radiation ” at the electro- 
technical lecture-room. The lecture 
was delivered by Professor Slaby,of the 
Technical High School, and was illus- 
trated by numerous experiments, 
and by his visit the Emperor again 
manifested his keen interest in tech- 
nical science. 

After the lecture the distinguished 
party visited the newly erected elec- 
trical laboratory, which received its 
inauguration by this visit. A 
number of new electrical inventions 
and machines were shown and tested. 
The Emperor was particularly inter- 
ested in an alcohol engine built by 
Koerting Brothers, of Hanover, 
which supplied the power for an 
electric light plant, and also in the 
Hegner arc lamp, of the Volta Com- 
pany, an invention of Engineer 
Hegner, which supplied the illumi- 
nation of the institute. In the latter 
invention one-third of the electric 
power is saved as compared with arc 
lamps now in use. The Emperor 
posted himself thoroughly on the 
various electrical installations by 
Siemens & Halske, the Allgemeine 
Elektrizitaets Gesellschaft and the 
Union, which are now in use or are 
soon to be installed on board the war 
vessels. ‘These were set up in the 
machine room, and were shown in 
action. ‘The new electrical laboratory 
is probably the largest of its kind in 
the world. It contains 18 com- 
plete machines, and is supplied with 
electric current bya central station of 
300 horse-power capacity. Power is 
derived from 100-horse-power gas 
engines, built by Koerting Brothers, 
in connection with a battery of 
accumulators from the Akkumu- 
latoren Actien (iesellschaftin Ilagen. 

The Emperor and party remained 
about an hour in the beautiful, airy 


rooms, and repeatedly expressed their 
appreciation of the many advantages 
which the laboratory offers to students 
in this branch of science. 

There were present the Minister of 
Public Instruction, the Referee for the 
Technical High School, Privy Coun- 
cillor Wehrenpfennig, the rector, 
Prof. Dr. Witt and most of the 
gentlemen of the imperial head- 
quarters. 

— -_- _ 

Mr. 8S. Bergmann, the well known 
electrical manufacturer, sailed for 
Berlin last week, and will remain 
abroad for three months looking after 
his large electrical manufacturing in- 
terests at the German capital. 
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Mr. Clinton L. Rossiter. 

The EvectricaL Review takes 
pleasure in presenting herewith a new 
portrait of Mr. Clinton &. Rossiter, 
president of the Brooklyn Heights 
Railroad Company, of Brooklyn, N. 
Y., who has been so active in the 
matter of getting the trolley cars 
across the bridge, the various lines 
virtually co-operating in the movement 
under his able generalship. In a 
recent conversation he had this to say 
of his road: ‘‘ We have contracted for 
130 new large cars for this season’s busi- 





Mr. Curnton L. RosstTER, PRESIDENT 
Brooktyn HeErGuts RAILROAD COMPANY, 
BROOKLYN, N. Y. 


ness, and have put through our shop 
some 500 old cars to change the color 
to the new standard, red and yellow, 
and make minor improvements that 
will be very noticeable to the patrons. 
Contract has also been made for over 
45 miles of new rail, and it is ex- 
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SPEED GOVERNIIENT IN 
POWER PLANTS. 


WATER- 


READ BEFORE THE FRANKLIN INSTI- 
TUTE, PHILADELPHIA, DECEMBER 
14, 1897, BY MARK A. REPLOGLE. 


(Concluded from page 229.) 

It is also noticed that there is in 
this pipe before closing the gates 338 
horse-power of kinetic energy for one 
second. Some disposition must be 
made of this energy, as it is necessary 
that the column of water be at rest 
when the wheel gates are closed. 
The only available disposition of it is 
to allow it to join the power set free 
when the load is dropped off, in- 
creasing its effects a like amount 
until the wheel gates can be safely 
closed. 

It can now readily be seen that it 
is not only necessary to provide power 
storage capacity enough in a power 
unit for the changes of load, but also 
an additional capacity for that con- 
tained in the pipes or flumes. This 
extra power must be provided on 
opening the gates before the wheel 
will furnish new. power and must 
be disposed of before the wheel will 
stop furnishing power when the 
gates are being closed. In other 
words, if the power unit in question 
is 900 horse-power, and calculations 
were being made to provide power 
storage so as to allow a full change of 
load to be made, keeping the speed 
inside of a given per cent, the calcu- 
lations must be based on 900 horse- 
power plus 338 horse-power or 1,238 
horse-power change at the whole 
gates. This makesitclearthat closed 
pipes should be avoided as much.as 
possible, if the government is to, be 
done by changing the flow of the 
water. If itis desired to govern by 
deflecting the streamjinsome manner, 
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pected that before September 1 every 
line on the company’s system will not 
only be in first-class condition, but up 
to a higher standard as regards equip- 
ment, motors and power than at any 
time since the road adopted electricity. 
One of the new large 2,000-horse- 
power engines started up last Sunday, 
and a duplicate is being installed. 
These engines will not only give 
abundant motive power, but greatly 
improve the lights at night, which in 
some not been strovg 
enough for reading.” We are indebted 
to Brooklyn Life for the use of the 
excellent half-tone portrait of Mr. 
Rossiter, 


cases have 


the only detrimental effect of the 
long pipe is the power lost or gained 
by the varying friction in changes of 
load. 

Plate 4 is intended to show the 
conditions of speed on a 2,100-horse- 
power plant when 1,000 horse-power 
of load is instantly added. The 
kinetic energy in the pipe at full 
load is 1,000 horse-power for one 
second. ‘The power storage of the 
plant is 50,000 horse-power for one 
second. Assuming that the speed of 
plant is at normal or zero line until it 
reaches vertical time line marked 
zero, where 1,000 horse-power of load 
is instantly thrown on. This being 
two per cent of the power storage, 
would cause a drop in speed of about 
one per cent during the first second 
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after the change. If no power wer 
added, the speed would drop a trifi, 
more than one per cent during the 
second second, and continue to drop 
at an increasing ratio as the velocit 

of the revolving parts decreased. ‘Ihe 
curve indicated by the ciphers yj] 
show how the speed will drop during 
the following seconds if no new power 
were added to the wheel. Since it 
will require seven seconds to move 
the gates, the ratio of additiong} 
power supply will be 300 horse. 
power per second, with a maximum 
action of the governor.  Singg 
the increase in load is 1,000 horse. 
power, and 500 horse-power addi. 
tional of kinetic energy must appear 
in the pipe, it will take the governor 
five seconds to add power enough to 
stop the speed dropping. Also, since 
the kinetic energy must be added to 
the flume in the same ratio that the 
new power is available, it is plain 
that only two-thirds of the 300 horse. 
power added each second is availe- 
ble as additional power while the 
velocity of water in the pipe is being 
ingreased. Hence only 200 horse- 
power is added as increased output 
for each of the following five seconds, 
This curve is indicated by the crosses 
at the ends of the several seconds, It 
can be readily understood that fully 
one second willelapsebefore any power. 
supply can effect the speed of plunt. It 
can also readily be seen that the power 
storage must earry the 1,000 horse- 
power new load for. first second. 
While 200 horse-power has been ad- 
ded during the second second, it has 
performed an average of 100-horse- 
power work during this time. The 
power storage then has carried 900 
horse-power-of the new load during 
the second second. Since the full 
200 horse-power is being added each 
second, the power storage is being 
gradually relieved of its drain and 
the speed stops dropping accordingly. 
A calculation at the end of each 
second shows exactly where the speed 
is at such time. Space will not ad- 
mit the figures here, but the curve 
outlined by the crosses is approxi- 
mately correct. 

It is now evident that a formula 
can be deduced that can be relied 
upon in the government of water- 
powers. It will be somewhat com- 
plex on account of the many factors 
that must necessarily enter into it. 
Many of these factors will necessarily 
be fixed by the conditions that attend 
the plant construction. The size of 
the power unit will always be decided 
upon first. Next will be the maxt- 
mum change in load, with the great- 
est variation in speed permissible. 
The time of change in power-supply 
is dependent upon the action of 
gravity and the safety of the plant. 
When the time required to supply 
power for the change of load has 
been learned, it is an easy matter to 
calculate the amount of stored energy 
or power storage that must exist In 
the plant in order to keep the varia- 
tion of speed within the required 
limits. It will not be necessary to 
explain the fact that the speed will 
vary a fraction less in dropping off 4 
load than it will in adding it. 
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In reducing the formula to its 
simplest form it will be necessary to 
gombine or add together quantities 
that are of the same denominations, 
gs follows: The time necessary to 
add power to overcome the increased 
friction in penstock, plus the time 
necessary to add power to overcome 
the inertia of the increased flow, plus 
the time necessary to add power for 
the new load, may be represented by T. 
The power necessary to equalize the 
increased friction, plus the power nec- 
essary to overcome the Inertia in giving 
increased velocity to the supply, plus 
the power necessary to carry the in- 
creased load at speed, may be repre- 
sented by L. The variation allowable 
inspeed in terms that are a fractional 
part of normal speed may be repre- 
sented by I’, and the power storage 
may be represented by S. Since the 
ower storage must carry the new 
load for one-half of T, and since the 
speed of plant varies in one-half of 
the ratio that the stored energy is 
given out or absorbed, it is evident 
that the formula must read : 


TL 





2F 
Further reduction makes it read : 
TL 


4F 


= p. 


The following example will make 
its use understood: 


TL 
In the formula —— = §, 
4F 


Let T = 4 seconds, 
L = 1,500 horse-power, 
F = 3 per cent or 7%, variation in speed. 
By substitution we have 
q 6,000 


4° ate ros 
= 50,000 horse-power = S. 

In the formula let T represent four 
seconds, L. 1,500 horse-power and F 
three per cent, or ;3, variation of 
speed allowable. In making substi- 
tution and reducing, the stored 
energy or power storage in the power 
unit must be 50,000 horse-power. 
This is the amount necessary if 1,500 
horse-power is to be added, and it re- 
quires four seconds to get the proper 
effect from the power supply, pro- 
viding the variation in speed must 
not be over three per cent from 
normal. 

Before closing it will be necessary 
to make a few suggestions concerning 
governors. A properly constructed 
governor must open the water-wheel 
gates as fast as gravity can follow up 
With water, no faster. It must close 
the gates slow enough to insure safety 
tothe penstocks, no faster. It must be 
capable of stopping the gates at any de- 
gree of opening. It must be endowed 
with the relay principle, adjusted to 
co-operate properly with the power 
storage. It must not be a separate 
and independent feature of the power 
plant, but must be made a part of the 
plant in an intelligent manner, and 
at best it is only one of the factors in 
the government of a water-power 
plant. It must be remembered that 
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all the governor can do is to open or 
close the gates as the variations in 
speed require, and no water-wheel can 
be governed successfully by varying 
the gate openings, unless the same 
principles are adhered to that make 
government in steam engines a suc- 
cess. 

The relay principle allows the gov- 
erned motor to run at a slower speed 
when loaded than when running 
empty. This is for the purpose of 
using systematically the stored en- 


wheel-gate and 7 is a connection be- 
tween gate and speed governor. (For 
the sake of convenience in the illus- 
tration / is a straight lever.) When 
the lever is so held by the governor 
balls that it touches neither ¢ nor d, 
the gates do not move. If a change 
in load causes the speed to drop, the 
governor balls will allow / to touch d, 
and immediately cause the power 
mechanism to begin to open the gate. 
The gate in opening will raise / off of 
d, as is shown in dotted lines, causing 
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ergy of the revolving parts of the 
power unit. Recently a new feature, 
generally known as the returning 
principle, has been added to some of 
the best known governors. Both the 
relay and returning features will be 
shown in Plate 5. 

It is well understood that water- 
wheel gates are too ponderous to be 
moved directly by the centrifugal 
effect of governor pendulums. It is 














the gate-moving apparatus to drop 
out of action. If this operation did 
not add new power enough to prevent 
the speed from a further drop, the 
same operation is repeated until the 
new power balances the demand and 
1 touches neither c nord. It will be 
noticed that the governor balls are 
running at a lower position after the 
gate has been moved to a wider 
opening. In practice this is a fact, 
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necessary to allow the speed governor 
to trip some heavier mechanical ap- 
paratus which moves the heavy gates. 
In some governors the pendulums 
throw into action an auxiliary power 
that in turn trips the apparatus 
that moves the gates. In Fig. 1, 
A isa speedy governor, B its pulley 
that receives motive power from the 
water-wheel shaft, cis a trip to cause 
the heavy apparatus to close the gate, 
d is a trip to cause the mechanism to 
open the gate, w is the wheel, g is the 


and in this lowering of the speed 
a portion of the stored energy 
of the plant is fed out and used in 
carrying the new load, until the effects 
from the increased gate opening can 
be had. 

If the power storage of the 
plant is proportioned properly to the 
change made in load, the speed can 
never fall out of the relay limits of 
the governor. But if the power 
storage is deficient, the speed, on 
making a heavy change in load, will 
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quickly drop out of the relay limits, 
and the governor will then be at sea. 
The effect is called hunting or racing 
by engineers. Let it be understood 
that an increase in speed will cause / 
to touch c, and close the gates ina 
similar manner. 

Fig. 2 is similar to Fig. 1, with the 
exception that L is flexible or jointed 
at K. In a change of load L operates 
as a stiff lever, but after the equili- 
brium has been temporarily restored 
the lever L slowly begins to bend at 
E, allowing A to return to its ori- 
ginal position. This bending or re- 
turning will cause L to touch D and 
add a little more water, until A has 
found its original position or speed, as 
is shown by dotted lines. It will 
be noticed that the power stor- 
age in Fig. 2 is made use of in 
adding new load, by lowering the 
speed in the same manner as 
in Fig. 1. But this defect is cor- 
rected later by the returning prin- 
ciple. The effect of the returning 
principle is to return the speed always 
to normal, leaving it identical with 
the speed at no load, a condition not 
ordinarily found in speed govern- 
ment where the relay governor is 
used. 

Let it be understood that all steam 
engines that are successfully gov- 
erned are controlled by the use of a 
relay governor, although it is not ap- 
parent to the casual observer. Some 
of our best steam engines use the re- 
turning principle in connection with 
their governing, although no refer- 
ence is made to it in ordinary con- 
versation concerning steam-engine 
government. 

The science of water. powef govern- 
ment has not yet reached so great a 
degree of perfection as the govern- 
ment of steam power, yet the under- 
lying principles are being carefully 
studied by our engineers, and the 
time is not far distant when our 
water-powers will all be constructed 
and governed as reliably and success- 
fully as our steam plants are, but 
that time will not come until the 
same principles are recognized in the 
former as in the latter. (Plate 6.) 


— a 
The Hawaiian Cable. 


Senator Brown has introduced in - 
the Hawaiian Legislature a bill author- 
izing the construction by the Pacific 
Cable Company of a cable between 
the United States and Honolulu. 
The Pacific Cable Company, better 
known as the Scrymser Company, is 
the concern which has just obtained 
a favorable report from a congressional 
committee at Washington on bill to 
enable it to lay the cable. The 
Hawaiian bill gives the company ex- 
clusive cable rights here for 20 years. 
The cable must be laid within 18 
months after the passage of the act 
by the American Congress and ex- 
tended to Japan within three years. 
It must be capable of transmitting 15 
words a minute. 
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Mr. Edison is credited with a plan 
to detect torpedo craft by scattering 
floating cans of calcium carbide and 
phosphide beyond the effective radius 
of these boats, thus silhouetting any 
boat within such radius. Why not 
leave out the igniting phosphide, and 
kill the enemy by suffocation in the 
vile odor of acetylene gas? (rive it to 


them hot and fresh, and the fresher 
the viler, strange to say. 
of hydrogen 
make them wish for their home fire- 
sides and the dearly beloved garlic, 


A few tons 


sulphide, too, might 










ELECTRICAL 


The importance of electricity in 
the recent war preparations can not 
be estimated now—the future will 
contain a brilliant record of its serv- 


ices. 





An article in last week’s ELrEc- 
TRICAL REVIEW, describing how a 
government torpedo cable in course 
of manufacture in New York city 
was damaged by a supposed Spanish 
sympathizer or spy, created a great 
deal of interest, not only among elec- 
trical manufacturers, for whom the 
story was printed as a warning, but 
also among the daily press. The 
editors of the ELEcTRICAL REVIEW 
were interviewed by enterprising re- 
porters, who endeavored to discover 
the name of the manufacturing firm 
involved. This information was con- 
sistently refused, but one zealous 
newspaper man discovered the firm 
and printed a commendable story 
reciting the facts. Now that the 
matter has become public, it is need- 
less to remark that electrical manu- 
facturers will be more than ever on 
their guard against the recurrence of 


such dastardly attempts. 





If war comes and our costly ships 
get into active engagement, we think 
many of the operative parts of the 
present equipment moved by steam or 
hydraulic motors will be found inade- 
quate to the emergency service of 
thereafter 


battle. And we predict 


a revolutionary change to electric 


motors for all such devices. Imagine 
the turret of a battleship becoming 
useless just when its guns are being 
trained on another warship within 
sinking distance, all owing to a 
leaky pipe joint, or a sticking valve, 


or defective packing, or any one of a 


hundred possible defects, trivial 
enough, but fraught with terrible 
consequences in such a case. No pipe 


system, whether steam or hydraulic, 
ever was or ever can be as reliable as 
a well laid electric conductor. and no 
hydraulic or steam motor ever Was o1 
ever will be as prompt to start, as 
effective and easy to control, or as 
reliable in every way, as a modern 
electric motor: and the sooner out 
naval constructors realize this the 


better will be their product 


REVIEW 


ELECTRICAL INSPECTION IN NEW 
YORK CITY. 

For many years the electrical con- 
tractor doing business in New York 
city has considered his lot an espe- 
cially hard one, owing to the several 
inspections his work was obliged to 
pass and the diverse rules under which 
these inspections were made. Previous 
to January | of the current year every 
electric light and power plant in- 
stalled in a building in New York 
had to pass primarily an inspection 
of the municipal Fire Department. 
The rules of this department were 
based on what was believed to be 
modern electrical practice, on the 
local ordinances and laws, and on the 
state laws affecting municipalities. 
If it was not desired to insure the 
building harboring the plant under 
inspection, the matter was settled at 
this point. If, however, insurance 
was desired, a second inspection by 
the insurance authorities was required 
before a policy would be issued on 
the risk. It very often came about 
that the rules laid down by these two 
authorities conflicted, usually to the 
detriment of the contractor. 

When the Greater New York 
Charter went into effect on January 1, 
1898, the functions previously incum- 
bent upon the Board of Electrical 
Control and the Electrical Inspection 
Bureau of the New York Fire Depart- 
ment were transferred by law to a 
newly created authority, legally known 
as the Department of Public Build- 
ings, Lighting and Supplies. This 
department was placed in charge of a 
commissioner, Col. H. S. Kearny, 
who had been formerly chief engineer 
of the Board of Electrical Control, 
and up to January 1 a member of 
the Board of Electrical Control. 

One of the first tasks undertaken 
by the new Department of Public 
Buildings, Lighting and Supplies 
under the direction of Colonei 
Kearny, was the preparation of a set 
of rules for the installation of electri- 
cal appliances for light. power and 
heat. The ELecTRIcAL REVIEW has 
just received an advance copy of these 
rules, which, we are pleased to ob- 
serve, are adapted from the National 
Electrical Code of 1897, with amend- 
ments to meet the requirements of the 
department from which they emanate. 
We understand that advance copies of 
these proposed rules have also been 
sent to other authorities in the elec- 
trical field, with a request that they 
be criticized in the light of modern 
practice. he ELecTRICAL REVIEW 
is assured that due consideration will 
be given to these desired criticisms 
when they are received. 

In the meantime, we believe that 
some confusion exists among electrical 
supply manufacturers and contractors 
in regard to the inspection require- 
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ments now obtaining or soon to by 
enforced in New York. ‘The genera] 
idea seems to be that instead of two 
inspections in a case where a building 
is to be insured, one by the Fire 
Department and one by the insurance 
authorities, as in the past, there wil] 
hereafter be required three inspec. 
tions. As intimated above, this js 
not the case, for the reason that the 
Fire Department inspection has 
been transferred to the Depart. 
ment of Public: Buildings, Lighting 
and Supplies. Furthermore, the new 
rules proposed by the latter depart. 
ment are based on the National Elec. 
trical Code, and the principal changes 
that have been made are those of ap 
explanatory character, which, we are 
informed, were made by men of 
experience, after due consideration 
and thought. 

After a careful comparison with the 
National Electrical Code of the rules 
proposed by Colonel Kearny, both 
sets of rules, by the way, oceupying 
about the same amount of space, the 
ELECTRICAL REVIEW is free to con- 
fess that apparently no additional 
burdens will be imposed upon the 
electrical manufacturers or cop- 
tractors under the new rules. With 
all due respect to the National Elec- 
trical Code, it contains certain require- 
ments, which, physically and elee- 
trically, are undesirable of enforce. 
ment in New York, but which, at 
the same time, are doubtless requisite 
in practice in smaller cities and 
towns where the same electrical con- 
ditions do not obtain. As we have re- 
marked, the amendments to the 
National Code are chiefly of an ex- 
planatory character, and so far we 
have been unable to discover where 
these two sets of rules conflict im any 
important degree. From our view 
point an installation that will pass 
the proposed rules of the Department 
of Public Buildings, Lighting and 
Supplies will also pass the rules of 
the National Electrical Code. As this 
new department has been created to 
perform legally the special duties 
imposed upon it by law, and as the 
number of inspections for plants in- 
stalled in New York has not been 
increased, we can not see where the 
electrical manufacturer or contractor 
is unduly or newly oppressed. In 
fact, if our understanding of the 
matter is correct, the burdens of the 
electrical contractor in New York 
have been, if anything, decreased, for 
the one reason, if no other, that his 
work, when passed under the pro- 
posed rules, will surely meet the re- 
quirements of the National Code. 
While at the first glance it may ap- 
pear that Colonel Kearny’s rules have 
unnecessarily enlarged upon the re- 
quirements of the National Code, we 
think, if the proposed rules are put 
in practice, it will be found that they 
have simplified a matter heretofore 
complex and annoying. We feel 
sure also that if any conflict of prac 
tice or experience between the two 
sets of rules is discovered, it will be 
speedily corrected with due allowance 
for the rights of the electrical manv- 
facturer and contractor. 
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Street and the Electrical 
Stock Market. 


Wall 


As the time approaches when the 
international complications must as- 
sume definite shape, either for peace 
or for war, trading in stocks and 
bonds becomes more and more re- 
stricted. In the security markets the 
professional element has continued to 
predominate. Speculators and in- 
vestors alike are awaiting either peace 
orwar. What they want is a certainty, 
and until they get it the stock mar- 
ket will necessarily drag slowly along. 

(jeneral Electric, with the excep- 
tion of Morday, when 2,600 shares 
were sold, was unusually quiet during 
the week, and the price fluctuated 
between 31144 @ 3234. Thedebenture 
5’ssold at 101. It is learned on good 
authority that the annual report of 
the company is already in type and 
will be obtainable within a few days. 
The matter of a settlement with the 
preferred stockholders will be set 
forth in full in the report. As pow 
contemplated the plan will be pre- 
sented to the stockholders at the 
annual meeting with a recommenda- 
tion that it be ratified by them. 
(ratifying increases will be shown in 
nearly every department. 

Western Union sold down from 
87% on Monday to 8514 on Wednes- 
day, rallying about a point at the 
close. The collateral 5’s changed 
hands at 109. American Telegraph 
and Cable was inactive, only a small 
saleat 91 taking place. Edison Elec- 
tric Illuminating of New York sold 
up from 118 to 121 on light transac- 
tions. North American recorded the 
usual sales of about 2,000 shares per 
week at 538 @ 5'4. 

The weakness in Brooklyn Rapid 
‘Transit, which opened at 39 and sold 
down 2 points, was chiefly due to 
the report that the city was contem- 
plating the desirability of making the 
company pay more for the use of the 
Bridge, on the ground that the city’s 
receipts had fallen off considerably 
since the trolley began running over it. 

The Edison Electric Illuminating 
Company of Boston has declared the 
regular quarterly dividend of 134 per 
cent, payable May 2. 

The board of directors of the 
Sprague Electric Company, of New 
York city, have declared a dividend 
of three per cent on the preferred 
stock payable on May 2. to share- 
holders of record April !8. 

The electrical stock market in 
Boston was more active this week 
than last. 
points to 255 on ‘Tuesday, declined to 
247 Thursday. and 


Bell Telephone gained 7 


closed at 2dv. 
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Erie Telephone was quiet, selling at 
63. New England Telephone was 
quoted at 125 @ 12514; Westing- 
house common, 204% @ 20%, and the 
preferred, 51 to 52%. 


On the Philadelphia Exchange 
Electric Storage Battery common 


sold at 19 @ 20, and the preferred 
2218 @ 22. Nay. 
Wall Street, April 16. 


LATE NEWS. 

A deputy sheriff has received an 
attachment against the Bell Electric 
Company, manufacturers of electric 
bicycle lamps, at 46 East Fourteenth 
street, New York city, for $300 in 
favor of the Meriden Britannia Com- 
pany for rent. 


Crage & Tench, of Buffalo, N. Y., 
have secured the contract for building 
the Lima & Honeoye Falls Electric 
Railroad. The contract includes the 
wiring of the streets of both villages 
for electric lights as well as the con- 
struction ofa power-house. The firm 
had a large force of men at work on 
the contract last week. 


The Syndicate Construction Com- 
pany has been organized at New 
Brunswick, N. J. Judge Gottfried 
Krueger, Edward H. Radel and 
Andrew Radel are its backers. ‘The 
articles of incorporation state that 
the company is formed to construct 
and operate electric railway lines in 
Middlesex, Somerset, Union, Mercer 
and Camden counties. The company 
is capitalized at $50,000. The men in- 
terested are oflicers of the Brunswick 
Traction Company. 


The Peekskill Traction Company 
has been incorporated, with a capital 
of $150,000, to operate a street sur- 
face electric road in and _ between 
Peekskill and the towns of Cortland 
and Yorktown, in Westchester County, 
N. Y. The road will embrace a line 
to the statecamp. ‘The directors are 
Charles Mason, James A. Ilaight, 
Frank Frye, Charles N. Wells, Jay 
R. Decatur, Matthew Clune, Janes 
I’. Martin, Hanford Smith, of Peek- 
skill, and Jacob Larrsch, of New York 
eity. 





The Edison Light and Power Com- 
pany of Wis., at their 
annual meeting elected the following 
directors: F. A. Copeland, J. J. 
Hogan, E. E. Bentley, 8S. Y. Hyde, 
James McCord, A. Hirshheimer, G. 
Van Steenwyk. At the meeting of 
the directors, F. A. Copeland was 
elected president, and E. E. Bentley, 
secretary and treasurer. 


La Crosse, 


The Electrical Exhibition. 

During the Electrical Exhibition 
to be held at Madison Square Garden, 
New York city, from May 2 to May 
31, arrangements have been made for 
the meetings of about 50 associations 
of the National Association of Station- 
ary Engineers. These associations 
will come from New York, New Jer- 
sey, Pennsylvania, Massachusetts, 
Rhode Island and Connecticut. Sev- 
eral rooms suitable for meetings have 
been provided, and various lodgee in- 
vited almost without exception have 
accepted the invitation and will hold 
their meetings there on their regular 
meeting night as the guests of the 
Exhibition company. It is expected 
that there will be an attendance of at 
least 5,000 practical engineers (two 
lodges every evening), and the ex- 
hibition management is arranging a 
registry system with bulletin boards 
in different sections of the building, 
so that exhibitors may know just 
what associations of engineers are 
present and the plants with which 
they are connected. 

In connection with the telegraph 
tournament to be held during the 
exhibition, an executive committee 
has been appointed to take care of 
all matters embraced in the duties of 
the judges. The executive com- 
mittee consists of Fred Catlin, A. E. 
Sink, T. J. Smith, P. B. Delany 
and J. B. Taltavall. Mr. T. J. 
Smith has been appointed a commit- 
tee to arrange for suitable phono- 
graphic records, and Mr. P. B. De- 
lany to provide apparatus for chemi- 
cal or other records not phonographic. 
Friday evening, May 13, and Satur- 
day afternoon and evening, May 14, 
are the dates on waich the tourna- 
ment will take place. 

‘The executive office of the Electri- 
cal Exhibition Company is now lo- 
cated at the Madison Square Garden, 
where communications for Mr. Mar- 
cus Nathan, general manager, should 
be addressed. 





The Magnetic Club. 

The Magnetic Club of this city 
celebrated its decennial night at the 
St. Denis Hotel, April 13 last. Mr. 
Rk. J. Iutchinson, the president, 
presided, and about 150 gentlemen 
were present. Among the past pres- 
idents in attendance were Messrs. 
Charles P. Bruch, William J. Dealy, 
Edward ©. Cockey, William II. Baker 
and Edward Il. Johnson. The occa- 
sion was a very enjoyable one. A 
unique and particularly attractive 
menu was printed in colors for the 
occasion by Mr. James Kempster, 
and contained pictures of the five 
presidents named, 
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PERSONAL, 

Mr. H. E. Robinson, secretary of 
the Peninsular Electric Light and 
Power Company, Orlando, Fla., is 
visiting New York city and arranging 
for the purchase of new apparatus for 
his company. 


Mr. Edward R. Knowles, the well 
known electrical engineer, has be- 
come identified with the Sprague 
Electric Company, where he will have 
entire charge of their power motor 
department. Mr. Knowles was re- 
cently consulting engineer for the 
Brooklyn Bridge company. His en- 
gagement furnishes additional evi- 
dence that the Sprague company is 
determined to have the best men in 
the right place. and both the Sprague 
company and Mr. Knowles are to be 
congratulated on this alliance. 


Mr. Samuel Insull, president of the 
National Electric Light Association 
and of the Association of Edison 
Illuminating Companies, was in New 
York last week. He takes a very 
lively interest in the progress of the 
electrical exhibition to be held here 
next May, and has informed the 
management that he will, in behalf of 
those two representative bodies, par- 
ticipate in the opening exercises on 
May 2. ‘These exercises, as now ar- 
ranged, promise to be of an unusually 
striking and interesting character. 


Mr. Nicholas 8. Hill, Jr., mechani- 
cal engineer, of Baltimore, formerly 
engineer to the Electrical Subway 
Commission of that city, and Mr. B. 
C. Howard, formerly of the McCay- 
Howard Engineering Company, have 
associated themselves as Hill & 
Howard, 35 Manufacturers’ Kecord 
Building, Baltimore, to carry on a 
general consulting engineering busi- 
ness. Mr. Hill is a graduate of 
Stevens Institute of Technology, and 
has held many important engineering 
positions, having recently resigned as 
chief engineer of the Baltimore Water 
Department. Mr. McCay 1s a grad- 
uate of the electrical department of 
Johns Hopkins University. 

Mr. Chas. A. Boyd, superintendent 
of the Walker Company, of Cleveland, 
has resigned his position, taking ef- 
fect April 12. He will enter business 
for himself, doing general engixreer- 
ing, with offices in the American 
Trust Building, Cleveland, Ohio. 
Mr. Boyd has been with the Walker 
Company for the past four years, 
starting as engineer in the railway 
motor department, having charge of 
the design and construction. About 
one year later he was placed in charge 
of the entire engineering department, 
and was promoted to the position of 
assistant superintendent on January 
1, 1897. The following March he 
was appointed superintendent of the 
Cleveland works, having in charge 
both the engineering department and 
shops. 
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fOLD IN THE DYNAS0-ROOM-—IX. 
(Concluded from page 228.) 

Jim studied awhile, until he appar- 
ently had grasped the subject, when 
he asked : 

‘*But see here, Ned, what about 
the regulator on each dynamo. It 
seems to me each would be trying to 
run the circuit.” 

‘*Oh, of course, it is necessary to 
cut out one regulator and allow one 
machine to regulate for both. The 
other regulator must, of course, be 
blocked at a point to take its share 
of the load. ‘This is the rule that 
most dynamo men seem to have 
adopted, and it works pretty well.” 

** Yes, that seems to be a very good 
plan as near as I can figure out,” re- 
plied Jim, who proved to be a very 
much interested listener. ‘‘ But [ 
thought you said you had a scheme 
better than any of them.” 

‘‘Well, you know, Jim, every doc- 
tor has his pet remedy, and, naturally, 
I think another plan of mine is the 
better,” spoke Ned, thoughtfully 
working the regulator on one of the 
machines. ‘‘I adjust the regulator 
on the machine that is not to do the 
regulating to work at from one-half 
to three-quarters ampere higher, then 
block up to prevent the machine from 
taking more than its share of the load. 
The advantage of this is, that in case 
of a considerable portion of the load 
going off, or a dead ‘short’ by two 
grounds, both machines would be able 
to save themselves, where otherwise 
you might lose one armature, unless 
you happened to be near the machine. 
This plan is good on any two machines 
in series.” 

“‘ Well, that is certainly an advan- 
tage,” remarked Jim. ‘‘Did you 
‘invent’ this plan yourself, Ned?” 

‘“No, ,not exactly. The first time 
I heard of it was through a friend of 
mine in Chicago; we used to call him 
‘Ignoramus,’ because he always pro- 
fessed to know so, little. Hello, here 
is Benson coming along the walk, 
and the way he smiles, he. has heard 
some new story.” 

As Ned was saying this, Benson 
entered the station and greeted the 
boys with a hearty ‘‘ good evening.” 
‘‘And who do you think I received a 
letter from,” he asked, taking off his 
coat and putting on a pair of overalls, 
more suitable for the night’s work. 

‘*Why, from the letter-carrier,! of 
course,” shouted Jim, edging toward 
the boiler-room door, but not in time 
to escape a half-burnt carbon, which 
the engineer threw at him. 

“T’ll throw a stilson at you the 
next time you try to be so funny,” 
replied Benson, pulling a letter from 
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his coat pocket. It’s from Bert, our 
own Edison, and you can read it for 
Ned’s benefit, while I get the engines 
in shape.” 

The letter was indeed from Bert, 
the former dynamo tender, and, while 
sent to the engineer, was intended 
for all. It read as follows : 

CLEARWATER, MARCH 29, 1898. 

My DerarR BENSON AND FELLOW 
ELECTRICIANS — According to my 
promise, I take my pen in hand to 
write you that it is no easy job to be 
an electrician for a concern where 
the boss don’t know the difference 
between a dynamo and motor. But 
his father is a banker, and he thinks 
his boy, who is a graduate from some 
college, can build dynamos. Well, I 
found he got out some tolerably fair 
direct-current stuff, but when I came 
he told me that he thought we ought 
to build some transformers as there 
was money in them and he wanted to 
carry out some ideas of his 
Well, one of those ideas was that the 
reason other transformers are not 
efficient, is because the iron core is 
not subdivided enough. So he had 
me wind a set of coils, and then he 
had one of the men cut up a lot of 
soft Norway iron wire, about No. 10 


own. 


gauge, into little pieces about one- 
fourth-inch long, until there was 
about a bushel of them. They looked 
like a bushel of black peas. Then 
he made me put a layer about two 
inches deep into a square 
box, lay on the coils and then fill 
the box level with the chips. We 


wooden 


screwed on the cover and connected 
some 30 lamps to the secondary, 
hitching the primary to the city cir- 
cuit, which runs into the factory for 
testing purposes. The boss closed 
the switch, and then you think up 
went the fuse, but it didn’t. The 
lights came up just beautifully, but 
that box made more noise than a box 
of monkeys. We could hear how the 
water-wheel at the station would vary 
in speed by listening to the vibrations. 

‘Well Bert,” said the boss, ‘‘ now 
we'll go to supper, and afterwards 
come back and make some tempera- 
ture and efficiency tests. I think we 
have the transformer.” 

Well, so dol. We left the lamps 
burning and went over town to sup- 
per. On the way the boss told me 
that he would fix the humming all 
right by pouring a lot of plaster paris 
over the chips. 

We came back in about an hour, 
and as we 
could see the lights shining brightly. 

‘There you are, Bert,” said the 


neared the factory we 


boss, ‘it’s a success, sure.” 


We walked upstairs to the testing- 
room, and as we passed in the night 
watchman said: 

“Tm glad you got back, Mr. 
Crocker, because that wooden box is 
getting all-fired hot; it’s almost 
smoking.” 

We rushed into the testing-room, 
and as we came near the bench we 
could see the smoke coming out of 
the cracks and the smell of burnt 
shellac made me think of the time 
our last exciter armature went up in 
smoke. We unscrewed the lid of the 
box, having switched off the current, 
and when we dug out the coils, we 
found the greatest mess of charred 
insulation and red-hot wires you ever 
saw. We are going to make some 
transformers out of sheet iron now, 
like the other fellows. Well, barring 
the smartness of the boss, I can’t 
complain of my new job. Hope you 
and Jim are running things in good 
shape. Suppose you have some good 
man in my place, judging from re- 
ports. Give my regards to the boss 
and ask Dettmer if his wife is com- 
pletely cured. Tell Jim Ill expect 
an invitation soon. 

Yours electrically, 
Bert Forp. 

** Well, boys, I think Bert will be 
gray-headed before long, if he has to 
do mueh inventing,” remarked Ned, 
who had carefully listened to Jim’s 
reading. ‘‘ There are a great many 
peculiar things in this alternating- 
current business, and when I havea 
chance I'll tell you some of my experi- 
ences. Now I think we better get 
these lights going, and when you 
write to your friend Bert send him 
iny best regards.” 


Searchlights for the Government. 





It is said that orders for 10 electric 
searchlights for equipping govern- 
ment men-of-war have been already 
placed, but that many more times this 
number will be ordered by the govern- 
ment officials within a short time. 
This first order, it is understood, has 
been placed with the General Electric 
Company, and the work is now being 
rushed at their Schenectady shops. 
The Rushmore Dynamo Works, of 
Jersey City, say they have recently 
increased their mechanical equipment 


with the expectation of receiving a 
favurable response from the govern- 
ment in answer to their bid for filling 
at least a portion of the order yet to 


be placed. 
>_< 


The Westinghouse Electric and 
Manufacturing Company is about to 
install a complete electric lighting 
plant in Columbus, Pa. It will be 
used for furnishing a portion of the 
municipal lighting. 
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Indicating Different Wires by 
Colors. 
To THE EpiTor oF ELectricaL REVIEw - 

I have read your short leading 
article in issue of April 13 on dis. 
tinguishing wires and pipes by mark. 
ing them with different colors. 

I do not undertake to pronounce 
upon the question which you think 
would be of interest; viz., ‘‘ whether 
the steam engineer borrowed the ideg 
from the electrical engineer or vice 
versa;” but I can tell you and your 
readers that, as far as the wires are 
concerned, the idea goes back into 
the dark ages. The British patent for 
Cooke and Wheatstone’s telegraph 
system bears date June 12, 1837, 
and is numbered 7390; the United 
States patent for the same system is 
No. 1622 of June 10, 1840; and we 
find in both a proposition for the 
use of compound conductor cables. 

Both, referring to these cables, say: 
‘‘In order to be able at all times to 
identify the several conducting wires, 
it will be expedient to use varnish of 
different colors in preparing them; 
wherefore one color will always dis- 
tinguish the wire 21, another color 
the wire 22, and so on of the others.” 

Probably the question suggested by 
your article would have to be answered 
‘* Nayther ;” when we take into con- 
sideration the custom which has ex- 
isted from time immemorial (if we 
take the evidence of Holy Writ) of 
differentiating twins by marking 
them with diversely colored cords or 
ribbons. Faithfully yours, 

Tuomas D. Lockwoop. 

Boston, April 14. 

at fais . 


ELECTRIC RAILWAY NOTES. 


I'he statement for the month of 
March, 1898, of the Columbus, Ohio, 
Street Railway Company is as follows: 


1898. 1897. 
Gross receipts. ........ . .$52,279 09 $48,042 88 
Operating expenses. 24,498 14 22,794 61 
WG inc ove i veevcccerscstescvene 27,780 95 25,248 27 
Fixed charges........-+-++++++ 16,803 79 16,427 24 


Net profits....... ...++ eecece 10,977 16 8,821 03 
Operating expenses, 1898, 474 per 
cent ; 1897, 478 per cent. 


Increase of earnings, 85 per cent. 

William B. Given, of Columbia, 
Pa., representing Philadelphia capital- 
ists, has purchased over $500,000 
worth of the $666,000 issue of bonds 
of the Pennsylvania Traction Com- 
pany, and over two-thirds of the 
bonds of the Columbia & Lronville 
and Columbia & Donegal trolleys. 
He is now negotiating for Lancaster 
and Columbia bonds. As soon 48 
possible the Pennsylvania Traction 
Company will be taken out of the 
receiver’s hands. 
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CENTRAL POWER PLANT ON BOARD 
SHIP VERSUS DISTRIBUTION 
OF POWER. ~* 


READ BEFORE THE AMERICAN SOCI- 
NAVAL ENGINEERS BY 
ALDRICH. 


ETY 0! 
PROF. WM. S. 
(Concluded from page 236.) 

Boiler feed-pumps can now be far 
more economically driven by electric 
motors than by any of the present 
types of steam engine cylinders usually 
They may be 
set at any time for various rates of 
feed, and with certainty, from a 
switch in the boiler-room. Air- 
pumps and condensers may be simi- 
larly operated, and have their speed 
by simple 
All low-lift 
suction-pumps, ete, 
may be very efficiently operated by 


attached to the same. 


and vacuum controlled 


switch in engine-room. 
bilge-pumips, 


either geared or direct-connected slow- 
speed electric motors. In fact, the 
whole of such electric lighting and 
power plant installation on board ship 
may be operated at all times at the 
most economical and nearly uniform 
loads, and at uniform steam pressures 
and speeds for the dynamo engines. 
This can not be said of the steam 
engines operating any other kind of 
auxiliary machinery or Operating any 
other system of power distribution. 
The inherent advantages of the elec- 
tric system are chiefly due to the 
facility of transformation of electrical 
energy, especially in view of the fact 
that all such transformations (with or 
without load variations) in no special 
manner affect the efficiency and econ- 
omy of the steam engines driving the 
electrical generators. 

Concerning the effect of variations 
of load in modern electric power-plant 
engines, it is interesting to note that 
Messrs. A. G. Pierce and R. S. Hale 
state of the Boston Edison stations: 
“As a matter of fact, the steam per 
indicated horse-power in our two 200 
units holds within 12 per cent over a 
range from one-quarter up to full 
output.””* 


While the above has been noted in ° 


the case of large engine-dynamo units, 
it is none the less true that remark- 
ably uniform rates of steam consump- 
tion may be obtained in smaller com- 
pound direct-connected units, as has 
recently been noted in the ‘‘Journal ” 
of our society.+ ‘Two questions are pri- 
mari'y involved in a general consider- 
ation of this problem—economy of in- 
stallation and efficiency of operation. 
Respecting the first, it is possible to 
obtain refinements of design and 
economic arrangements of installation 
hot yet reached in electric power plant 
by adopting heat-unit specifications 
and subsequent? contract trials 





upon this basis. At least, the 
*Quoted by Mr. F. R. Low, Report of Committee 
on Data, National Electric Light Association, Buf- 
falo meeting. June 8, 1897 
+Journal of t imerican Society of Naval En- 
gineers.—** High-speed Self-Lubricating Steam 


Engines,” by Alf 


N Vol. IX., No. 4, 
November, 1897 


Marcom 


ELECTRICAL 


efficiencies, economies, guarantees 
and contracts now being realized 
in’ modern high-duty pumping 
plants should be much more nearly 
approached in electric power plants. 
The special features of such heat-unit 
ratings have been presented by the 
author in two recent papers before 
the American Society of Mechanical 
Engineers,* from which, as an exam- 
ple of such ratings, the table on the 
next page has been taken, being com- 
piled from the report of the Com- 
mittee on Data of the National Elec- 
tric Light Association, Buffalo meet- 
ing, June 8, 1897. 

‘There are certain inherent consid- 
erations in the use of any working 
fluid, as well as practical details for 
its distribution, which set the limits 
for each of the respective systems. 
Steam, electricity and compressed air 
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naval vessels. Electricity will, di- 
rectly or indirectly, provide for all 
of the above services on shipboard, 
and in an economical manner, with 
the exception of distributing heat. 
This, of course, will remain to be 
supplied by steam distribution or the 
forced circulation and ventilation of 
the hot-air system. For quickness 
and certainty of action, as well as 
almost instantaneous application of 
the motive power applied, electricity 
scarcely has a competitor, especially 
when the power is to be applied in 
an accumulative manner. An in- 
stance of this is the recent contract 
for the operation of the turrets of the 
battle-ships ‘‘ Alabama” and ‘*IIli- 
nois” by electric motors, following 
in the wake of the cruiser ‘‘ Brook- 
lyn,” similarly fitted out with electric 
gear. 





A StTuvrRAGE BATTEKY METER. 


will stand up to the work and permit 
a considerable overloading of genera- 
tors and motors. The hydraulic 
system, on the other hand, is limited 
and must be installed throughout 
large enough for the maximum 
capacity ever likely to be required 
of it. Again, it is clearly of little 
avail to transmit power by water or 
compressed air, and have to trans- 
form it again into any particular 
mechanical movement or any required 
source of energy whenever and where- 
ever such may be required on board 
ship. Light, heat, ventilation, power 
for rotary and reciprocating move- 
ments, water for sanitation and fire 
service. and refrigeration, are all 
required to be amply provided for, 
and such services efficiently main- 
tained, on board every naval vessel. 
The merchantmen have led the way 
in some instances in the application 
of electrical distribution, for several 
of the requirements above noted may 
serve to indicate the possibilities in 
store for similar central electric light 
and power plants to be located on 


**‘* Transactions of the American Society of Me- 
chanical Engineers,’ Vol. XVIII, No. 733, “On 
Rating Electric Power Plants on the Heat-Unit 
Standard; and Vol. XIX, No. 766, ‘‘Noter on 
Rating Electric Power Plants on the Heat-Unit 
Standard" (second paper), by Wm. S. Aldrich, 


A Storage Battery Meter. 

The increasing application of stor- 
age batteries, consequent on their 
perfection to electric light and rail- 
way station use, as well as to street 
cars, motor carriages, electric launches, 
etc., where a portable source of power 
is requisite, has led the General Elec- 
tric Company to develop a special 
type of meter which will show ata 
glance the amount of energy available 
in the battery. The ‘Thomson record- 
ing storage battery meter resembles, 
in general appearance, the standard 
Thomson recording wattmeter, and 
is, in fact, a development from it, 
the mechanism being almost exactly 
similar. The accuracy and dura- 
bility characteristic of the standard 
type have both been maintaine2, 
while additional precaution is pro- 
vided against injury from shock or 
vibration. The meter is provided 
with a single indicating needle mov- 
ing over a horizontal semicircular 
dial. 

The essential requirement for a 
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storage battery meter is that the 
armature shall rotate in either direc- 
tion and give equally accurate read- 
ings in both. In this meter this 
requisite is fully preserved. The 
energy put into the cells is, therefore, 
added to the reading of the meter, 
while the energy withdrawn is sub- 
tracted, but to compensate for the 
loss in the cells the meter runs more 
slowly when charging. The reading 
of the meter represents not the 
amount of energy put into the bat- 
tery, but the amount available, and 
when the needle points to zero on the 
dial it shows that the battery is com- 
pletely discharged. 

For motor carriage, street car and 
electric launch service, a meter of 
this character is a most necessary 
adjunct. Indeed, any of these vehi- 
cles of transportation, not equipped 
with a device to warn the operator of 
the amount of current available to 
carry him forward on his journey or 
to bring him back to his starting 
point, would beincomplete. Without 
it he is absolutely ignorant of the 
power upon which he can depend, 
and would run serious risk of finding 
himself at a standstill far from home 
with no means of getting either for- 
ward or backward without recourse 
to some mechanical method. 

The durability and efficient oper- 
ation of storage cells being maintained 
by recharging them before they are 
exhausted, the only method of learn- 
ing of their exact condition is by a 
meter of this character. The cells 
being recharged at the right time, 
the general result is a much higher 
battery economy. 

These meters are manufactured 
with any desired percentage difference 
between charging and discharging 
rates, and in all of the standard sizes 
in which two-wire Thomson record- 
ing wattmeters are built. Since, 
however, this percentage varies in 
almost every case, the General Elec- 
tric Company manufactures them 
only to order. One size, that reading 
to 50 amperes, however, may be con- 
sidered as standard and will be more 
promptly furnished than any other. 

-<- » 

The Babylon, N. Y., & North Shore 
Railroad Company has been incorpo- 
rated, to operate a line of railroad by 
motor from Babylon to Northport, 
Suffolk County. Its capital is $160,- 
000, and its directors are W. F. Norton 
and W. 8S. Nicoll, of Babylon; A. P. 
Dodge, C. L. Easton, W. RK. Bergholz 
and EK. A. Dodge, of New York city ; 
J. H. Young and F. J. Oppenauer, of 
Brooklyn. and T. J. Moin, of Arhug- 
ton, N. J. 
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THE REGULATION AND PROTECTION 
OF THE ELECTRIC MOTOR. 


READ BEFORE THE CHICAGO ELEC- 
TRICAL ASSOCIATION, APRIL 1, 
1898, BY HARRY H,. CUTLER. 


(Continued from page 231.) 

Diametrically opposed to the fan 
regulator is the electric elevator con- 
troller. This work calls for con- 
tinually starting and stopping several 
times a minute all day long; heavy 
renewable contacts are absolutely 
necessary, as well as a special type of 
motor, and problems of entirely dif- 
ferent character are to be met with. 
It is not practical to build an elevator 
controller all ready to fasten to the 
wall with a string hitched to it for 
the operator to pull. Such devices 
are on the market in abundance, but 
should be regarded as a source of 
great danger. 

An elevator controller to be safe 
should be embodied into and form a 
distinct. part of the elevator mech- 
anism, and should be attached to the 
elevator mechanism by the elevator 
manufacturer and not by the motor 
manufacturer or their selling agents. 

There are a great many good meth- 
ods of operating electrical elevators 
on the market. Among these meth- 
ods in most common use is the system 
which uses a compound-wound motor 
and compound regulation. The 
motor is started through external re- 
sistance, which can consist of a rheo- 
stat or the windings of the series 
coils themselves. This resistance is 
then cut out in several steps under 
control of some kind of a governor ; 
the series field coils are then cut out 
and finally the shunt field is weakened 
by the insertion of external resistance. 
The operation of electric elevators 
brings ,up the problem of how to 
reverse an electric motor. To ac- 
complish this it is only necessary to 
change the relative direction of the 
current in either field or armature 
circuits. The moment we do this, 
however, new troubles arise ; means 
must be provided to prevent the pos- 
sibility of reversing the direction of 
the current without either first stop- 
ping the motor or at least inserting 
internal resistance into the armature 
circuit. Means must also be provided 
to prevent excessive sparking or burn- 
ing at the switches as well as undue 
strain on the insulation of the motor. 


In order to reverse a motor the 
field and armature have to be econ- 
trolled by independent — circuits. 


Whenever a circuit is suddenly opened 
that contains coils of wire wrapped 
around a mass of iron, a secondary or 
induced current is formed, which has 
a potential many times higher than 
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that of the primary current. This 
current not only burns the switshes, 
but is sure to puncture the insulation 
of the motor, sooner or later, unless 
means are taken to preventit. Many 
designs of elevator controllers and 
rheostats on the market try to over- 
come sparking by opening the circuit 
with a snap switch, but electricity 
can not be fooled in any such a simple 
mechanical manner as this. ‘I'he 
flash and consequent strain on the in- 
sulation of the motor is only increased 
the more, and all that is gained is 
that the switch does not burn up so 
quick, ‘This is no dream, but it 1s 
an actual fact that the market is 
flooded with rat-trap devices which 
claim to eliminate sparking by means 
of snap switches. A snap switch is 
well enough for use in a lighting 
circuit, but when used in connection 


with a reversible motor it 1s a con- 
stant menace to the safety of its 
insulation. Every one knows, who 


motor, that if the 
switch 1s pulled 


has handled a 
double-pole knife 
even when the motor is_ heavily 
loaded a destructive spark 1s 
never obtained. ‘The reason for this 
1s that the armature and shunt 
fields are not separated, and conse- 
quently no induced current 1s formed 
in either and no strain whatever on 
the insulation occurs. The motor 
becomes a generator, energizing its 
own field and gradually slows down 
and loses its magnetism, A similar 
condition of affairs can be obtained on 
a reversible motor. Before opening 
either the field or armature circuits, 
both sides of the line should be 
opened simultaneously, which, of 
course, will cause no sparking, as just 
pointed out. External resistance 
should then be inserted into the ar- 
mature circuit, and, finally, the 
armature connections should be re- 
versed, leaving the shunt-tield circuit 
at all times closed upon the armature. 
No destructive sparking or strain 
upon the insulation of the motor will 
then occur, the supply of current is 
absolutely cut off from the motor, and 
the short-circuiting of the armature, 
through the resistance of the rheo- 
stat, occurring while the field is at 
full strength, acts as a dynamic brake 
and assists to stop the motor. ‘his 
method of braking a motor is easily 
worked out, so that the ordinary me- 
chanical brake never sets until the 
motor has stopped, or nearly so. 

Fig. 1 shows a method of reversing 
a motor without sparking at the 
switches or strain on the insulation, 
and at the same time entirely discou 
nects the motor from the line 

When an elevator is coming down 
with a heavy load the motor has no 
work to do, and consequently has a 
tendency to run away, being driven 
by the weight of the elevator. If the 
motor is plain shunt wound and its 
field kept at constant strength, the 
load on the elevator will tend to drive 
the motor so much above its normal 
speed that it becomes a generator, 
and returns current to the line. The 
speed of the motor will then increase 
untila potential is reached sufficiently 
above that of the lines to consume 
the power derived from the effective 


weight of the elevator, ‘The motor 
will continue to revolve at this speed, 
which, in case of the plain shunt- 
wound motor, would not be a danger- 
ous speed. But plain shunt motors 
are now seldom used for elevators; 
almost all builders of elevators use 
compound-wound motors, or at least 
shunt motors whose field is weakened 
after starting. 

Motors which bring an elevator to 
full speed by weakening the field 
would run much faster when driven 
by a heavy load on the elevator, and 
it becomes necessary for the attendant 
to check the speed by moving the 
lever back and thus strengthening the 
field. Should the attendant move 
the lever so far back that external re- 
sistance is inserted into the armature 
circuit, the speed of the elevator 
would be increased instead of de- 
creased, us at first might be supposed, 
aud a dangerous speed would result. 
This curious condition of affairs is 
due to the fact that, with external 
resistance in the circuit with the 
armature, when the motor is running 
as a generator it will have to run 
enough faster to produce sufficient 
potential at the brushes to overcome 
the external resistance and deliver to 
the line the increased potential neces- 
sary to check the speed of the motor. 

The ‘application of the electric 
motor to the printing press is another 
problem full of interesting points, 
which time will not permit of taking 
up, and we will pass on to the second 
part of the subject. 


THE PROTECTION OF A MOTOR. 


Motors burn out when overloaded, 
because they get hot. They fre- 
quently burn out also because currents 
of high potential are allowed to occur 
which puncture their insulation. 
Excessive currents scar the commu- 
tators and foreign material produce 
circuits which lead to damage. 

To properly protect a motor from 
damage by the electric current, these 
four effects must certainly be guarded 
against. 

Motors can only become dangerously 
hot by abnormal currents being 
allowed to flow for an appreciable 
length of time. A current of double 
or treble that of the continuous safe 
carrying capacity of the motor will 
not do the slightest harm, unless 
allowed to flow long enough to over- 
heat the motor. When such abnormal 
currents last only a few seconds it is 
neither necessary nor desirable for the 
protecting device to operate, and a 
properly designed protector should 
not operate unless the temporary 
abnormal currents exceed thisamount, 
or last long enough to overheat the 
motor. Since it 1s the heating effect 
of the current which causes an over- 
loaded motor to burn out, the most 
natural protection would be a device 
that operates through the influence 
of this same heating effect of the 
current. ‘lhe well known fuse was, 
therefore, recommended for this work, 
and the electrical trade accepted it 
without question. As motors came 
into more general use it began slowly 
to dawn upon the electrical profession 
that they were being misled in their 


Vol. 32—No. 16 


implicit faith in the fusible cut-out, 
offered by the trade. ‘loo many 
motors supposed to be protected py 
fuses burn out, and experiments show 
that the ordinary commercial fuge 
will blow at almost any amount of 
current or not at all, just as it hap- 
pens to feel at the time. 

The manufacturers then attempted 
to more thoroughly standardize their 
fuses, and even made a faint attempt 
to standardize the cut-outs for hold. 
ing them. 

(To be concluded.) 
: —_- 
Improved Crank Shafts. 

An important interesting 
patent on a ‘‘combined shaft and 
disk” (patent No. 601.965, April 5, 
1898) has just been issued to A, [, 
Ide & Sons, the well known engine 
builders of Springfield, Ill. The 
patent refers to the construction of 
the crank shafts now used in the 
Ideal engines, consisting of shaft and 
disk of one piece of gun metal, or one 
integral casting, with steel core or 
strengthening rod cast in the center 
of the shaft and made part thereof. 
This construction has been used by 
the firm named for several years past, 
and owing to the great strength of 
this patented construction, out of 
several thousand engines equipped 
with these shafts, not one has been 
reported as notwithstanding the 
greatest strain of the most exacting 
service. It is said that the gun metal 
has been found to make a more 
serviceable, better wearing and more 
perfect bearing than where the shaft 
comes in contact with the metal. 


and 


- -- 


American Tool Works Company. 

With the election of the officers of 
the American Tool Works Company, 
of Cincinnati, successors to the Davis 
& Egan Machine Tool Company, the 
latter concern passes out of existence 
and is succeeded by the fermer in all 
connections. The directors were 
elected last week, and the board or- 
ganized by making Charles Davis 
president; Bb. B. Quillan, vice-presi- 
dent; Henry Luers, secretary and 
treasurer, and these, with Robert 
Laidlaw and Thomas P. Egan, con- 
stitute the board of directors. The 
American Tool Works Company 18 
now the active corporation, with 4 
capital of $1,000,000. President 
Davis says that the machine-tool bus- 
iness was never better, and that an 
encouraging feature of it is that the 
domestic trade is much better, and 
orders for shipment in this country 
have greatly increased during the 
past two or three months. 

ae 

The Thomson—-Houston Electric 
Company,incorporated unde! the laws 
of Connecticut, and with a plant 1 
Lynn, Mass., has filed its annual state- 
ment with the commissioner of cot- 
porations, showing a capital stock of 
$10,000,000, with a balance on the 
right side of $9,802,267. 
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TELEPHONE NEWS AND A New Volt-Ammeter for Experi- strument, having two sets of binding 


COMMENT. 


The Standard Telephone Company 
been incorporated at Newtown, 
with a capital of $10,000. 


has 
Pa., 

Harrisonville ‘Telephone Company, 
Waterloo, Ill., certified to an increase 
in capital stock from $8,000 to 
$2(),000. 

There was a recent gathering of 
New York State telephone general 
managers in New York city, discussing 
the question of rates for express com- 
panies. 

The independent telephone manu- 
facturing companies are reported to 
be very busy supplying apparatus to 
new exchanges and for the extension 
of those already established. 


The Maryland Telephone Manu- 
facturing Company has been incorpo- 
rated at Baltimore, Md. The com- 
pany will engage in the manufacture 





of improved telephone apparatus. 


The Atlantic Coast, N. J., Tele- 
phone Company has been incorpo- 
rated, with a capital of $100,000; 
Edwin L. Reinhold, of 
Lewis Kuehnle 
Atlantic 


corporators, 
Marietta, Pa., and 
and James B. Reiley, of 
City. 

The ‘‘busy” telephone 
from ‘‘Central” is being rapidly 
eliminated by the putting in of 
additional telephone lines. Subscrib- 
ers, particularly in the larger cities, 
are realizing the advantage of provid- 
ing for the increase of business calls. 


answer 


Mr. Geo. Holmes has accepted the 
managership of the telephone ex- 
change at Canton. Ohio. This is a 
very busy little exchange, and during 
the exciting presidential campaign of 
1896 did an immense toll-line busi- 
ness, as it is the home of President 
McKinley, 


The argument of general manager 
U.N. Bethell, of the New York Tele- 
phone Company, before the Finance 
Committee of the Senate of the state, 
has been issued in pamphlet form, 
and isa masterly presentation of the 
telephone side of the question of 
legislation. It was in opposition toa 
bill regulating telephone rates—and 
the bill promptly died. 

aie 

American Chemical Society. 
_At the meeting on April 15 of the 
New York section of the American 
Chemical Society, Thomas M. Chatard 
a & paper entitled ‘“*The Aurex 
siuice, a New Apparatus and Process 
for the Electrolytic Extraction of 
(old from Ores,’” 


mental Work. 

A unique instrument has recently 
been perfected by the L. E. Knott 
Apparatus Company,of Boston, Mass., 
in the way of an economical volt- 


ammeter. It is designed to supply 





posts; one set for the ampere scale 
and the other for the volt scale. The 
instruments are carefully calibrated 
with standard laboratory instruments 
from storage battery current and can 


be wound to any capacity. In con- 
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A New Vout-AMMETER. 


the place of the standard high-priced 
meters for use in physical labora- 
tories and private experimental work, 
where the use of the latter instru- 
ments is not absolutely essential. 
The instrument is to be sold for five 





struction, it is much like the more 
expensive volt-ammeters with ma- 
hogany base, aluminum casing, and 
with full jeweled bearings. The in- 
struments now made range from 
zero to 10 volts and from zero to 10 
amperes. 





WAGNER 40,000-VoLT TRANSFORMER. 


dollars and those who are familiar 
with this form of apparatus will see 
the possibilities of such a volt-am- 
meter, as it has been the design of 
the manufacturer to make it of such 
accuracy and reliability that it may be 
safely used for all but the most serious 


demands. It is a direet-reading in- 


The Wagner High-Pressure Trans- 
former. 

When, some half-dozen years ago, 
it was found that the development 
and utilization of the many water- 
powers in this country could only be 


made possible by means of high-press-- 


ure electrical transmission, dynamo 


253 


builders soon realized that the press- 
ures necessary for economical trans- 
mission were quite beyond the safe 
working limits of generators. The 
requirements of having suitable trans- 
formers, not only at the point where 
the current is utilized for lighting or 
power purposes, but also at the gener- 
ating end, gradually caused an evolu- 
tion of the astatic transformer. The 
Wagner Electric Manufacturing Com- 
pany, of St. Louis, is among the fore- 
most of the pioneers in this line. 

The early installations in this work, 
although placed not more than half a 
dozen years ago, were quite ‘‘ primi- 
tive,” according to the standard of to- 
day. ‘Transformers built for a local 
distributing service of 1,000 volts 
were taken and coupled up in series 
on their primaries until the sup- 
posedly limiting voltages of 4,000 or 
5,000 were attained. The combina- 
tions were bulky and awkward in both 
appearance and manipulation. Very 
soon it was ventured to wind a single 
transformer to take the place of five 
and give at a single step an increase 
up to 5,000 volts. Not long there- 
after the ‘‘ enormous ” voltage of 10,- 
0v0 was introduced, and single trans- 
formers stepping up to and down 
from this were installed. 

But even this did not fully meet 
the demands of many cases of long- 
distance transmission, so some time 
ago the introduction of equipments 
for 40,000 volts was made by the 
Wagner company, which will prob- 
ably meet the most exacting demands 
for some time to come. 

Such an installation, the first, by 
the way, to exceed 15,000 volts, has 
just been sent out by this company 
tor use in Utah. An illustration of 
the transformers built for this in- 
stallation appears herewith. 

The units are 300 kilowatts each. 
The boiler-iron cases are circular in 
section, the plates being deeply cor- 
rugated to provide a very large radi- 
ating surface in comparatively small 
space. ‘These transformers were s0 
designed by reason of the specifica- 
tion that they be entirely self-cooling, 
the free circulation of the surround- 
ing atmosphere being depended upon 
to dissipate the losses within the 
transformer. ‘The cases are oil filled. 
The low-tension leads are brought out 
at the sides, the high-tension at the 
top. The general appearance is quite 
neat and attractive. 

The development of all apparatus 
necessary to the long-distance trans- 
mission of power has proceeded to 
such an advanced stage that it is no 
longer necessary to allow avy water- 
power within 100 miles of a power 
market to waste itself. ‘This fact has 
been so clearly recognized that water- 
power development is taking place in 
every section of the civilized world 
with an activity that is astonishing. 
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ADVANCE INFORMATION 


Electric Light and Power. 
Fort Worth, Tex.—E. IH. Keller 
is putting in an electric plant for the 
putting of rabber tires on ordinary 
vehicles. 





Pine Buiurr, Ark.—Wilber W. 
Harrison and Nat Covington have 
franchise for lighting, and will ar- 
range immediately for the establish- 
meutof plant for electric lightimg and 
for furnishing power to street railway. 


Hotty Springs, Mass.—Guild & 
Company, of Chattanooga, Tenn., 
have been awarded contract for con- 
struction of $35,000 electric light 
plant at Holly Springs. 


HUNTSVILLE, ALA.—The Hunts- 
ville Electric Light Company’s plant 
is being erected, and will cost, when 
completed, about $12,000. 


SHEBOYGAN FaLis, Wis.—C. S. 
Weissee & Company are inviting bids 
until May 1 for furoishing an electric 
plant of 20 arcs and 400 incandescent 
lights. 


CANTON, Onto—City Clerk may 
give information concerning electric 
light plant to be established. 


Provo, Utran — The ‘Telluride 
Power Company is about to com- 
mence work upon another plant, 
which, connecting with the one now 
in operation in Provo Cafion, will 
double the present generating capacity 
of the same. 


METHUEN, Mass.—C. Dudley Hol- 
man may give information concerning 
the erection of an electric light plant. 


Pomeroy, Onto— The Mutual 
Electric Light Company has secured 
a franchise for 25 years for furnishing 
this place with light. 


CuicaGco, ILt.—Prismatic Light 
Company has been incorporated by 
A. G. Spalding, H. A. Christy and 
A. D. Eddy, to manufacture pris- 
matic lights ; capital stock, $100,000. 


Cisco, Tex.—Frank Vernon is 
working up interest to establish an 
electric light plant for this place. 


Toronto, Ont. —The Toronto 
Electric Light and Power Company 
proposes to extend its plant, and also 
to light the town by arc lights instead 
of incandescent lights. 


Rock Hit, 8S. C.—The Rock Hill 
Light and Power Company has been 
incorporated by A. R. Smith, David 
Iluchison, RK. T’. Kewell and James 
W. Cherry, to establish and operate a 
system of waterworks and an electric 
light and power plant. 





DaNBURY, Cr. — Messrs. Taylor 
and Starr may give information con- 
cerning construction of electric light 
plant. 


MANSFIELD, Mass.—F. L. Cady 
can give information concerning con- 
struction of electric light plant. 


KAUFMAN, 'TEX.— The electric 


light plant is rapidly being erected. 
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New Electric Railways. 


ANOKA, MINN.—An electric road 
is to be constructed between this city 
and Minneapolis. 


HoLianpD, Micu.—Steps are being 
taken to get a franchise for an elec- 
tric road from Grand Rapids here. 

CHATTANOOGA, TENN.—S. W. 
Divine and others are interested in 
electric railroad which is being ex- 
tended to Rossville, in the suburbs. 


CUMBERLAND, Mp. — Peter J. 
Seaver and Ferdinand Williams are 
interested in a railroad company 


being formed to build an electric line 
in the southern part of the city. 


LANSING, Micu.—The Lansing, 
Dexter & Ann Arbor Railway Com- 
pany’s directors have decided not to 
commence construction until the 
towns along the line of the proposed 
electric road subscribe $100,000 as a 
bonus. 

Pecos, Coto.—The Pecos Railway 
Construction and Land Company, 
with a capital stock of $100,000, has 
been granted permission to do busi- 
ness in Colorado. 

CHARLESTON, W.Va.—The Camp- 
bell Electric ‘'raction Company has 
been incorporated by A. C. Gunther, 
D. M. Black, Richard Fiaher, E. A. 
Botkin and C. W. Smith, to manu- 
facture and sell electrical and me- 
chanical supplies for railway com- 
panies; capital stock, $100,000. 


LittLE Rock, Ark.—The Army 
Post Electric Street Railway Com- 
pany has been incorporated; capital 
stock, $85,000. The corporators are 
D. G. Gibson, of St. Louis, president; 
Andrew F. Browne, of St. Louis, 
vice-president; R. EF. Sojourner, 
Little Rock, secretary and treasurer. 
The company will build an electric 
line from North Little Rock, at the 
foot of the free bridge, to Fort Logan 
H. Roots, a distance of three’ miles 
and a half. 

WAUKEGAN, ILL.—A new electric 
railway extending from Libertyville 
northwesterly to the chain of lakes 
region is projected by Dr. E. C. 
Weeks, of Nashua, Iowa, whois seek- 
ing a franchise from the village board 
of Libertyville. He represents a com- 
pany with ample capital. 

Cnicago, Itt. — The Chicago, 
Waukegan & North Shore Railway 
Company has been incorporated. The 
incorporators are James H. Van 
Vlissingen, John E. Colnon, William 
©. Heinroth, Frank S. Read and 
Louis F. Nafis. The capital stock is 
$100,000. 

Akron, Outo—The Akron Street 
Railway Company is figuring to make 
an extension of their line to Barberton. 

Jackson, Miss.—The City Council 
of this place has granted a fran- 
chise to build five miles of electric 
railroad and a light plant to Gen. 
S. T. Carnes, of Memphis, and H. H. 
Corson, representative of the General 
Electric Company, of Schenectady, 
N. Y. Work on the railroad is to 
begin in 60 days and on the light 
plant in five months. 


New Telephone and Telegraph 
Companies. 


GAPLAND,Mp.—The Gapland Tele- 
phone Company has been incorpo- 
rated by John Ahalt, Hamilton W. 
Shafer, George ©. Huffer, George S. 
Huffer and 'T. B. Biser, to build and 
operate telephone and telegraph lines. 


JAMESTOWN, MinN.—The James- 
town Telephone and Telegraph Com- 
pany’s local telephone exchange has 
been purchased by the Northwest 
Telephone Exchange Company, of 
Minneapolis. 


KINGSTON, TENN.—The East Ten- 
nessee Telephone Company will estab- 
lish a telephone exchange. 


MILFoRD, DeL_.—A telephone line 
is being constructed from Milford to 
the light-house at the mouth of the 
Mispillan River. 


WuHartTon, ‘l'ex.—A telephone line 
is being constructed. 


PHILADELPHIA, Pa.—-A company 
has been organized to put up a tele- 
phone line between Arlington and 
Fossil, Gilliam County. 


HUNTINGDON TENN.—-The Carroll 
County Telephone Company has been 
incorporated by L. P. Clark, A. M. 
Lee, ©. B. Dalton, J. C. R. McCall 
and J. MeN. Wright. 


FLINTVILLE, TENN. —- Telephone 
line will be constructed, connecting 
Flintville, Oregon and Smithland 
with Fayettville. 


ELpora, CoLo.—A_ long-distance 
telephone line is to be established. 


WATERLOO, ILL. — Harrisonville 
Telephone Company has certified to 
an increase in capital stock from 
$8,000 to $20,000. 


CANTON, S. D.—The Canton Tele- 
phone Exchange Company has been 
organized, and the following men 
elected as ofticers: Charles E. Judd, 
president; M. L. Lyverud, vice- 
president; F. H. Bacon, secretary ; 
C. M. Seely, treasurer. The com- 
pany will put in a local exchange and 
has secured the franchise ahead of 
the Northwestern Telephone Ex- 
change Company. A line will also 
be run to Moe, Alcester and Beres- 
ford. 


Lititz, Pa.— The Independent 
Telephone Company has been incor- 
porated ; capital, $25,000. 

CAMBRIDGE City, INp.—The Citi- 
zens’ Telephone Company has been 
incorporated, with a capital stock of 
$10,000. 

WaTERBURY, Vt.—The New Eng- 
land Telephone and Telegraph Com- 
pany are placing another direct tele- 
phone line from Montpelier here. 


STELLA, Nes. — The Interstate 
Telephone Company, of St. Joseph, 
has completed arrangements to give 
this place connections with their line 
now being pushed from St. Louis to 
Omaha. They will probably buy the 
Falls City local line, which is nearly 
completed to this point. 


Vol. 32—No, 16 


INDUSTRIAL NOTES, 


The Electrical Exchange, (jj. 
cago, is making a special drive oy 
some high grade lamps, selling then 
at a very low price. In order tg 
attract local trade one of the com. 
pany’s show windows has been filled 
with a lot of lamps, the whole being 
illuminated by colored bulbs. 


The Diamond Rubber Company 
of Akron, Ohio, has prepared neat 
catalogues illustrating and describip 
its complete lines of mechanical ryb. 
ber goods, belting, hose and packing, 
This company’s manufacturing fac)- 
ities have recently been largely jp. 
creased and the company reorganized, 


The Chicago Armature Company 
is preparing to take good care of the 
approaching rush of repair orders 
which always follow the season of 
thunder-storms and other electrica] 
disturbances in spite of the best 
lightning arresters. The fact that 
the company is gaining new cus. 
tomers constantly would indicate that 
its work must be of a very satisfactory 
character. ‘ 


The Central Electric Company 
announces an increased demand for 
all kinds of house goods, particularly 
for its new extra ** B. B.” iron-box 
bell, which it introduced recently, 
It is also noted that the new forms 
and types of electric heating and 
cooking appliances, handled by the 
company, are fast passing from the 
class of expensive luxuries to the 
larger sphere of household necessities. 


The American District Steam 
Company, Lockport, N. Y., has in- 
stalled a system of underground steam 
plants for heating, in connection with 
the central stations, in the following 
cities, among others : Springfield, IIl.; 
Grand Rapids, Mich. ; Terre Haute, 
Ind.; Ottumwa. Iowa; Danville, Tay- 
lorville, Ill. ; Tiffin, Ohio; Newburgh, 
N. Y.; St. Joseph, Mo.; Topeka, 
Kas. ; Fredonia, N. Y. ; Davensport, 
Burlington, Muscatine, Iowa. The 
system is worthy of consideration by 
all progressive central station plants, 
as it contains the possibilities of in- 
creased dividends. 


The Wilday Electrical Engrav- 
ing Machine Co. will exhibit at the 
Electrical Exposition the Wilday 
electrical engraving machine. It 8 
the invention of Mr. J. H. Wilday, 
and is said to have many advantages 
over the old style of engraving by 
hand. A name can be engraved on 
any kind of metal in 15 seconde 
against the old time of 30 minutes. 
The machine is compact in evely 
way, and any one with a little exper'- 
ence can operate it and beautiful work 
can be done with a little practice on 
the part of the operator. ‘The cost 
of running the machine is from 50 
to 75 cents per week, and it can be rut 
from batteries or the current can be 
taken direct from the incandescent 
circuit. The speed can be made high 
or low at will and the machine cat 
be run at a great rate of speed and 
thereby, in case it is found necessary; 
turn out work very rapidly. 
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Nature of Cathode Radiation. 

It will give pleasure to certain 
British and Irish physicists to see that 
the discoverer of the “ Lenard Rays” 
has arrived at a conclusion respecting 
the nature of cathode rays which is 
nearly identical with their own, says 
the London Lilectrician. P. Lenard 
has made a variety of new experiments 
with extremely exhausted “observa- 
tion spaces,” and found that, in every 
case, the rays behaved like moving 
negatively charged matter endowed 
with inertia. When the cathode rays, 
after emerging from the aluminum 
window, impinge upon a plate con- 
nected with an electroscope, a nega- 
tive charge is at once indicated. This 
charge, it should be stated, is observed 
even when the aluminum window is 
put to earth, and the gas in the obser- 
vation space is so highly exhausted as 
to be unable to convey even a strong 
electric discharge. When the rays 
pass midway between two condenser 
plates the condenser loses none of its 
charge, even if that is high. When 
the condenser is uncharged the beam 
proceeds in a straight line. When the 
condenser is charged the beam is 
curved in such a manner that its 
hollow side is turned towards the 
positive plate, and the phosphorescent 
patch is displaced in that direction by 
an amount which varies with the 
strength of the field. The rays which 
are more subject to magnetic deflec- 
tion are also more subject to electro- 
static deflection. ‘Their speed of prop- 
agation is about one-third of that of 
light. These results are very valuable 
and significant. 

= 


LITERARY. 


A war poem by Rudyard Kipling, 
especially apposite to the present 
crisis, will appear in McClure’s Maga- 
zine for May. It is described as 
treating,with all of Kipling’s wonder- 
ful sweep and subtlety, of the torpedo, 
with its ‘strength of twice three 
hundred horse ”— 


“The doom-bolt in the darkness freed— 
The mine that splits the main.”’ 


“Want Ads.” and employment 
bureaus, in their relation to the day 
laborer out of a job, are depicted in 
the May instalment of **The Workers” | 
in Seribner’s. | 





indved.... 








nterests 


The Illinois Steel Company, the 
Rookery, Chicago, has issued a pro- 
fusely illustrated booklet describing 
its many extensive and modern plants 
for the manufacture of steel. The 
various plants of the company are 
interestingly described. A perusal 
of this booklet will be profitable to 
any one concerned with the uses of 
iron or steel. 


The Standard Thermometer and 
Electric Company, Peabody, Mass., 
have issued a neat pamphlet illus- 
trating and describing the Upton 
“Midget ” enclosed arc lamps for all 
circuits. The information contained 
is valuable to lamp users, and the 
illustrations give a correct idea of the 
construction and operation of these 
popular lamps. 


De Veau & Company, telephone 
manufacturers of New York, recently 
received an order from the govern- 
ment for telephones for a merchant 
ship which is to be fitted up fora 
war ship. This company recently 
moved to 27 Rose street, into greatly 
enlarged quarters, and is quite busy 
manufacturing its excellent line of 
telephone apparatus and supplies. 


A very attractively gotten up 
catalogue has just been issued by the 
Holtzer-Cabot Electric Company, of 
Boston, Mass., illustrating their tele- 
phone apparatus, magneto bells, 
power generators, etc. The book is 
one which everybody who has any 
connection with telephone matters 
should have, as the Holtzer-Cabot 
apparatus is recognized as standard 
throughout the telephone field. 


The Gold Car Heating Company, 
of New York, proposes to exhibit at 
the coming Electrical Exhibition in 
New York city the most complete 
line of electric heaters ever shown. 
This company manufactures improved 
devices for heating cars, houses, boats 
and buildings, and their exhibit will 
comprise some 50 different styles and 
sizes of electric heaters and will bea 
unique and interesting feature of the 
exhibition. 





The Standard Telephone and 
Electric Company, Madison, Wis., 
of which Mr. J. J. Nate, an experi- 
enced and energetic telephone man, 
is general superintendent, is doing an 
excellent business and receiving a 
great many large orders for telephone 
apparatus from different parts of the 
country. During the last 10 days 
this company has sold apparatus to 
some 15 new exchange companies. 
The apparatus of the standard com- 
pany is winning favor wherever it is 
tried. 


Mr. W. D. Garton, 414 Ashland 
Block, Chicago, has completed ar- 
rangements with the United Electric 
Improvement Company, of Philadel- 
phia, and will hereafter represent 
them in Chicago in the sale of their 
products. He will specially push their 
high-grade incandescent lamps. The 
United Electric Improvement Com- 
pany, as is well known, manufacture 
all kinds of generators and motors for 
direct and alternating currents, as well 
as transformers, lamps and sockets. 


Eugene Munsell & Company, of 
New York and Chicago, are enjoying 
an excellent trade on their India and 
amber mica segments for railway 
motors. Several heavy orders have re- 


“MUNICIPAL OWNERSHIP 


VERSUS 


PRIVATE CORPORATIONS, 


WITH 
LEGAL AND EDITORIAL 
AND COST OF LIGHTS, AS FURNISHED BY 
PRIVATE COMPANIES AND MUNICIPAL 
PLANTS, WITH LIST OF MUNICIPAL 
PLANTS THAT HAVE BEEN SOLD OR 
ABANDONED. CONTAINING, ALSO 
A COMPARISON OF ENGLISH 
AND AMERICAN GAS AND 
RAILWAY PLANTS.” 


OPINIONS, TABLES 


By M. J. FRANCISCO. 
Fifth Edition, with statistics to date. Pamphlet 


form, 150 pages, price, 50 cents. Sent post- 
age free, on receipt of price, by the 


ELECTRICAL REVIEW PUBLISHING CO., 


TIMES BUILDING, NEW YORK. 


CROFTON STORAGE BATTERY CO. 


J. K. PUMPELLY, Manager. 


VERY LIGHT BATTERIES 


A SPECIALTY. 
327 DEARBORN STREET, CHICAGO. 








Electrical Engineers 


plants. 


CROSS ELECTRICAL 
310 Mooney Brisbane Building, 
Our Factory for Refitting Incandescent Lamps will soon be ready. 


THE CROSS ELECTRICAL COMPANY, Special attention 


given to the designing of centra) stations and isolated 


COMPANY, 
ee 
Telephone, 


Buffalo, 
Seneca 1277. 





cently been received, one of which was 
probably the largest ever taken for mica 
segments from an electric railway. 
It consisted of more than 800 pounds 
of the India and amber segments. 
The firm carry a large stock of mica, 
both in the sheet and cut to size; and 
have unexcelled faeilities, both at 
New York and Chicago, for executing 
orders promptly. They will take 
pleasure in sending samples for trial 
to any electrical manufacturer, repair 


J.C. WHITE & COMPANY, 


INCORPORATED. 


ENCINEERS, CONTRACTORS, 


29 BROADWAY, NEW YORK, N.Y. 
EQUITABLE BLOC., BALTIMORE. 
NAGLE & BULL, cease’ 


PLANS, SPECIFICATIONS, 
REPORTS, DESIGNB........... 
Suite 1626-27, CHICAGO 


Monadnock Block, 


(luick-Break Switches. 


If you desire the best, latest and most improved 
quick-break switch on the market, get the 


‘* DEMARY.”’ 


They are all made of the best material that can 
be obtained, and all parts are standard in size. 

These switches are made in one grade only, highly 
polished and lacquered. 


Send for Catalogue and Prices. 
They will interest you. 


R. C. DEMARY, 

133 Erie County Bank Building. BUFFALO, N.Y 
MARYLAND ACENTS: 

Cookman Electrical Mfg. Co., BALTIMORE, MD. 


WM. WURDACK, 
Electrical Engineer 


—-AND— 


Contractor. 
No. 19S. (ith St, ST. LOUIS. 


Western Agent: 

Triumph Dynamos. 
Triumph Motors. 

Triumph Power Cenerators. 

















“How to Become an 
Electrical Engineer.” 


A series of prize essays giving valuable practical 
advice to young men deciding upon a career 
Contains also a list of colleges in the United States 
where electrical engineering is taught. Bound in 
paper, pocket size, price 25 cents. Send silver or 
stamps Address 


Electrical Review, Times Bldg., N. Y. 





CAN | 


CONDUCTED 


, General, Manager 


Herman A. Strauss, E. E. 


BECOME AN ELECTRICAL 


For our free book, entitled * Can I Become an Electrical Engineer?” address 


The Electrical Engineer Institute of Correspondence Instruction, 


UNDER THE AUSPICES OF “ THE 


ELECTRICAL 


ENGINEER ? 


ENGINEER.” 


1.0 Liberty Street, New 


York,-U. &. A. 
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concern, or street railway who may 
write them requesting same. 


An _alternating-current cored 
carbon, which is the result of a long 
series of experimerts, is now offered 
to the electric lighting interests by 
the Washington Carbon Company, 
Pittsburgh, Pa. 


An improved series of motors and 
dynamos of from 1} to 20 horse-power 
is now being constructed by the 
Rochester Electric Motor Company, 
at their new factory, corner Mill and 
Platt streets, Rochester, N. Y. 


The new form of junction box, 
made by Pass & Seymour, Syracuse, 
N. Y., is a radical departure from 
the junction boxes heretofore made. 
Pass & Seymour, as is generally 
known, manufacture a comprehensive 
line of porcelain insulating specialties. 


The Reading Electrical Manufac- 
turing Company, of Reading, Pa., 
are equipping anew factory. This 
company are manufacturers of a 
number of electrical specialties, in- 
cluding pocket volt meters and am- 
meters, electric bicycle lamps and 
spark coils. 


The sale of the «Crescent ’’ ceil- 
ing fans since January 1, 1898, has 
already reached the 1,000 mark, ac- 
cording to general manager D. II. 
Kulp, of the Marietta Manufacturing 
Company, the makers. The Western 
Electric Company are the agents in 
the West for the ‘‘ Crescent” fans. 


A new quick-brake switch has 
recently been put on the market by 
the Demary Quick-Break Switch 
Company, Erie County Bank Build- 
ing, Buffalo, N. Y., which has sev- 
eral features likely to recommend it 
for general adoption. It has had the 
endorsement of the Board of Fire 
Underwriters. 


The Williamsport Wooden Pipe 
Company, manufacturers of wooden 
conduit made under the ‘‘ Chestnut” 
patent, are preparing their factory for 
a very active season. It is said that 
500 miles of their conduit is now in 
successful use in the city of Philadel- 
phia, and is rapidly being introduced 
into other large cities. 


One of the most complete series 
of telephone instruments yet per- 
fected by an dependent company is 
now ready for mercantile introduc- 
tion by the Pennsylvania Electric 
Company, Marietta, Pa. The ap- 
paratus is largely the design of Mr. 
Paul W. Bossart, a gentleman of 
many years’ practical experience in 
the telephone world. 





As still another indication of the 
greatly improved business conditions 
throughout the Middle West, the 
Weston Engine Company, Painted 
Post, N. Y., speak of a largely in- 
creased output of Weston engines 
during the past weeks, in fact, their 
new shops are operating practically 
to their capacity. This company is 
one of the pioneer manufacturers of 
engines, which has kept thoroughly 
in touch with the progress in engine 
design. 


The Wilhelm Telephone Com- 
pany, Buffalo, N. Y., are soon to 
move into a large factory, which is 
now being equipped with the most 
modern apparatus for producing tele- 
phone instruments. This company 
has had remarkable success with the 
sale of their apparatus, and the move 
is made because the demand has in- 
creased to such an extent that they 
are unable to produce fast enough to 
meet the demand with their present 
facilities. 

The Cross Electrical Company, 
electrical engineers, recently organ- 
ized in Buffalo, N. Y., has established 


a pleasant suite of offices in the 
Mooney—Brisbane Building. Aside 


from the private offices, the company 
will maintain a large exhibition room 
for showing electrical machinery and 
apparatus, for which they may be 
agents. In addition to the engineer- 
ing work, the company is now equip- 
ping a factory for refilling incandes- 
cent lamps. 


‘Electric Motors in the Art of 
Printing’’ is the title of a brochure 
just issued by the Sprague Electric 
Company, 20 Broad street, New 
York city. It is an unusual example 
of typographical excellence and effec- 
tively accomplishes the object at- 
tempted. Another bit of artistic 


FOR RENT. 


23d Street near 4th Ave., 
Store with large plate-giass 
show window; lately occu- 
pied by Edison. $1,400. 
G. B. DISBROW, 
56 East 23d St. 





printing, emanating from the same 
company, is called ‘‘ Lundell Fan 
Motors, 1898 Models.” One or both 
these pamphlets may be obtained by 
addressing the company as above. 


The Warren Electric and Spe- 
cialty Company, Warren, Ohio, have 
just issued a circular statement to 
the effect that the practice of refill- 
ing lamps has been discontinued in 
their factory, and as their supply of 
refilled lamps has been exhausted 
they offer only new incandescent 
lamps. This company now carries a 
stock of incandescent lamps at their 
Chicago office, 167 Dearborn street. 
The Chicago branch is under the 
management of Mr. W. S. Hull. 


The «‘Tuerk”’ alternating-current 
ceiling fan, made by the Hunter Fan 
and Motor Company, Fulton, N. Y., 
has a number of improvements in 
construction and finish for the ’98 
pattern, as described in the ELEc- 
TRICAL REVIEW some weeks ago. 
This ceiling fan is generally accepted 
as a standard for alternating current 
in this line of apparatus. E. B. 
Latham & Company, 136 Liberty 
street, New York, are sales agents for 
the East, and the Western Electric 
Company for the West for this ap- 
paratus. 


TO CAPITALISTS. 


Southern California lands near railroad and 
ocean landing. Rich in mineral oil, hydro carbon, 
bitumen and asphalt. For sale or lease on basis of 
royalty on production. For particulars, apply to 

CHAS. HAAGER, 


61 Berkeley Place, Brooklyn, N. Y. 





WANTED 


to sella patented device which should be 
applied to every street car in the country. 
For full particulars, apply to 
CHARLES A. MANN, 
Banoor, ME. 


FOR SALE... 


One 150-h.-p. Single-Cylinder Ball & Wood 
Engine, 16 x 16, 250 R. P. M. In first- 
class condition. 





Two 60-k.-w. Edison Bi-polar Dynamos, in 
A No. 1 order. 
One 60-inch 3-ply Leather Belt, 96 feet 0 
inch long. Run but a short time. 
For further particulars, address 
J. F. OUTWATER, 
360 Pearl Street, 
Brooklyn, N. Y. 





OTICE TO CONTRACTORS — SEALED pro- 
posals for furnishing the materials a: q per- 
forming the labor required and necessary for 
installing the electric light wiring for the eastern 
approach, porticos and lobbies, and completing 
the electric wiring for the western staircase and 
fifth story of the state library ; also for furnishing 
the electric light fixtures for the eastern approach 
lobbies, porticos and western staircase, for the 
State Capitol at Albany, N. Y., may be sent by 
mail or delivered in person up to 12 o'clock noon on 
the 29th day of April, 1898, to the undersigned at 
his office in the Capitol, Albany, N. Y 

Only the bids of partie~ or firms actually e; Raged 
in electrical construction work and in the many. 
facture of electric light fixtures will be considered, 
and bidders must be able to refer to work similar 
in character, performed by them elsewhere, 

Separate proposals must be made for the electric 
wiring and for the fixtures, and must be accom. 
panied by a certified check or New York draft for 
a sum equal to ten per cent of the amount of such 
proposal to guarantee execution of contract, pay. 
able at sight to the order of the Superintendent of 
Public Works. Said deposit will be retained as 4 
part of the security until the completion of the 
contract. The amount of bond for the faithfy| 
performance of contract, on execution of contract, 
will be forty per cent of the propvsal or prop: salg, 
and the amount of labor bond required on ex+cy. 
tion of contract will be thirty per cent of the pro. 
posal or proposals. 

The work is to be done with all the speed com. 
patible w.th good workmanship, and the contractors 
are required to state the time within which they 
will bind themselves to complete the work, as the 
element of time will be considered by the Superin- 
tendent of Public Works in awerding the contract, 

Drawings and specifications may be seen and 
blank forms of Tose ge se obtained at the office of 
I. G. Perry, Capitol Commissioner, in the Capitol, 
at Albany, N. Y. 

Original designs for electrical fixtures, together 
with ie song and specifications, and proposals for 
furnishing same, as substitute for designs shown 
as above stated, will be received and given con- 
sideration. 

The undersigned reserves the right to reject any 
or all bids as he may deem for the best interest of 
the state. GEORGE W. ALDRIDGE, 

Superintendent of Public Works. 


IRON ROOF 
FOR SALE. 


Dimensions of building—87 ft. in width, 





225 ft. in length, one story in height; side 
walls and gables of brick; building designed 
for a machine shop, but, owing to the fail- 
ure of the purchaser, the iron roof trusses 
are now offered for sale at a bargain. The 
roof is admirably adapted for a machine 
shop, car barn, paper mill, or for any other 
general manufacturing purposes. 
Apply to 
THE BERLIN IRON BRIDGE COMPANY, 
EAST BERLIN, CONN. 





WANTED 


Three Edison No. 20 (60 K.-W.) or three 
No. 32 (100 K.-W.) machine frames and 
armature cores only. 
AKRON STREET RAILWAY AND ILLUMI- 
NATING COMPANY, AKRON, OHIO. 





Bargains in Dynamos, Engines, Ete. 


Direct-current dynamos of 350, 700, 725, 800, 810, 900, 1,075, 1.350, 1,610 and 2,500 light capacity 
Alternating-current dynamos of 750, 900, 1,300 and 2.000 light capacity. 

Are dynamos, 20. 24, 30, 40, 50 and 60 lights, both 1,200 and 2,000 candle-power. 

Engines, 50, 75, 85, 100, 115, 125, 150, 175 and 200 horse- power. 


Boilers, 100, 250, 375 and 500 horse-power. 
Heaters, 150 and 2,000 horse-power. 
Pumps, all sizes. 


GHIGAGO EDISON GOMPANY, 


Write us for Price-list No. 21. 


to make room for larger units. 
can guarantee it to be in thoroughly good operative condition. 


139 Adams St., 


This apparatus has been removed from our own Central Stations 


We therefore know its history and 


CHICAGO. 
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Pe lectrical.... - 
SI [Jdatents. 


(Specially reported for this journal by E. §. 
pet solicitor of patents, Loan and Trust Build 
ing, Washington, D.C. Copies of any patent may 
ye secured fur 10 cents each. | 


ISSUED APRIL 12, 1898. 

602,076 Cotton-picking machine ; T. H. 
Price New York N 4 -In a cotton-pick 
ing machine, the combination of a rotating 
venerator of electricity, and a rotating col- 
lector moving at a different speed from said 
renerator, and located in inductive relation 
thereto so as to be charged therefrom by in- 
duction 

602,142 Supply system for electric rail 
P. J. Pringle, London, England. 

602,172 Secondary battery; F. W. 
Schneider, Triberg, Germany—In combi- 
nation, the supporting frame, consisting of 
the parallel perforated plates of insulating 
material with the spacing tubes and con- 
necting bolts, and a series of electrode ele 
ments piled inthe space between the plates 
and resting upon the spacing tubes. 

602,1°4 Telephone transmitter; H. E. 
Shreeve, Boston, Mass.—The combination 
ina telephone transmitter, with a diaphragm 
carrying both electrodes, one mounted di- 
rectly thereon and the other through an in- 
terposed elastic arm or plate ; of a mass of 
granular carbon held between and in con 
tact with the said electrodes to constitute a 
variable resistance medium, the grains or 
particles of carbon being spherical or 
rounded in form 

602,176 Storage battery; G. A. Wash 
burn, Cleveland, Ohio—A_ storage-battery 
electrode, having of each side a series of 
groups of concentric ring-shaped projections 


way 5 


of substantially uniform cross section one 





with the other, and equally spaced at all 
points to hold active material between them 
and standing out above the adjacent sur- 
face of the plate, and a hole centrally 
through each group communicating with 
the opposite side of the plate. 
602.208 Electric block system : 
ger, Fort Wayne, Ind. ; 
602,218 Electric transformers ; L. Gutt 
man. Pittsburgh. Pa.—A core element foi 
electric transformers, consisting of a plate 
or lamina of magnetic material, two or more 
recesses in said plate, a second plate adapted 
to bridge said recesses and means for inter- 
locking the said plates. 
602,325 
vessels ; J. J. Heilmann, Paris, France. 
602,336 Conductor 


F. Bur- 


and contact device 
for electric railways: A. S. Krotz, Spring- 
field, Ohio—A contacting device for third 
rail electric railway systems, the same com 
prising a suitably formed body portion or 
frame, having a shoe, a block pivoted 
thereto, and a resilient supporting piece 
connected with said block 

662,362 Galvanic battery: W. Row 
botham, Birmingham, England—In a_her- 
metically seaied electric battery, consisting 
of the depolarizing liquid compartment and 
the liquid expansion chamber, located in 
juxtaposition to one another within the 
sealed battery, the tubular carbon elements 
communicating with said expansion cham- 
ber. 

602,380 Electric arc lamp; E. 
Paris, France—The combination, with a 
frame of an electro-magnet, a magnetic 
disk in the field of said magnet, a brake for 
the disk, an armature co-acting with the 
magnet and controlling the brake, a magnet 
serving to retard the revolution of the disk, 
and a carbon holder having connections 
with the disk. 

602,404 Electric are 
Cleveland, Ohio 


W eber, 


lamp; J. Mueller, 


we 


The Huntsville, Tenn., Electric 
Light Company is building a new 
plant at a cost of $12,000. 


System of electric propulsion for 


GORDON PRIMARY CELL 


larity ‘of the Gordon 


| Primary Cell amon 








the Fire Alarm an 


the railroad, telegraph 
and telephone com. 
panies, and the gen- 
eral adoption of our 
steel enameled cell 
for gas-engine, launch 
and marine service at- 
test most highly to its 
merit,efficiency adapt- 
ability and economic 
features. 

If you wish to read 
the testimonials in its 
behalf, and learn its 
full description, kindly 
apply for circular and price-list, to 


GORDON-BURNHAM BATTERY CO., 


82 to 86 WEST BROADWAY, NEW YORE CITY. 


ELECTRO- 
THERAPEUTICS. 


Monell’s Manuel of Static Elec- 
| tricity in X-ray and Thera- 
peutic Uses, 670 pages, octavo, 
fully illustrated, bound in cloth. 
Price, including postage... 


Monell’s Treatment of Disease by 
Electric Currents, 1,100 pages, 
octavo, fully illustrated, bound 
in cloth. Price, including post- 


age 




















$6.35 


8.00 


Express paid to any address on receipt of 
above price. 


Not oue single review of these books has 
been unfavorable. 


Universally acknowledged the leading 


books on this subject. 


Address 


ELECTRICAL REVIEW, TIMES BLODG., W. Y. 








THE 


BURNLEY ORY BATTERY 


FOR ALL OPEN-CIRCUIT WORK. 
Points of superiority over all other 
types. 1888-1898, in successful use for 
ten years. Nonew experiment. Stand- 
ard high, prices low. Send for de- 
scriptive circular and testimonials. It 
stands on the basis of time and merit. 


Burnley Battery & Mfg. Company, 
PAINESVILLE, OHIO. 
Foreign representatives: Electrical 
Construction Corp’n and General 

Electric Co.., Lond mn England. 


LYONS & BISSING. 


MR. JOSEPH LYONS, Electrical Expert 
and Solicitor, and MR. GUSTAV BISSING, 
late Principal Examiner of Electrical Division 
A, U. S. Patent Office. announce the forma- 
tion of a partnership for the general 
practice of PATENT LAW, with its offices 
at the McGill Building, WASHINGTON, 


PATENTS. 


TRADE MARKS. DESIGNS. COPYRIGHTS 


CAN YOU OBTAIN A PATENT ? 


Send me a model or Pants of your inven- 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. é 
All patents taken out through me are given 
ial notice in the leading journals of the country, 
thus bringing same widely before the public without 
cust to inventor. 

Rererences: ‘Electrical Review,’ New York; 
Paul Cromlein, Teller Lincoln National Bank, 
Washington, D. C.; Judge Geo. D. Parker, Berkley, 
Va.: Second National Bank, Washington, D. C.; 
E. K. Leech, U. 8S. Mint, Philadelphia, Pa.; W. F. 
Newell, Manager and Secretary Water Works, 
Olympia, Oregon. 


EDW. S$. DUVALL, 


Solicitor ot Patents, 














Loan and Trust Bidg., 
WASHINGTON, D. C 
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A little space may still be had. 








It is still possible to 
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ment will MAKE the Electrical Show profitable MADISON SQUARE CARDEN, NEW YORK. 
to the exhibitors. MARCUS NATHAN, General Manager. 
é 











Veuve 
Se ee OS SS SS SY SVVVEVSVeVeVeVeVVVTVeveveeerererereeeeeeeeerereeee 








258 


ELECTRICAL REVIEW 


Vol. 32—No lf 








TRADE NOTES. 

A. O. Schoonmaker, 158 William 
street, New York, calls attention to 
his solid sheet mica segments which 
he is prepared to furnish to any pat- 
tern wanted. Each sheet is stamped 
to the full size of the segment, thus 
insuring perfect insulation. He will 
be pleased to furnish samples to any 
one wishing to give them a trial. 

One of the latest electric ele- 
vator contracts awarded the Sprague 
Electric Company is for an outfit of 
10 machines for the Commerce Re- 
alty Building in St. Louis. Says a 
St. Louis contemporary: ‘* This 
installation represents a distinct ad- 
vance in St. Louis in modern installa- 
tions of this character, and its per- 
formance will be watched with 
interest.” A large number of out-of- 
town contracts have been recently 
awarded the Sprague company. 

The Armington & Sims Com- 
pany, of Providence, R. I., have just 
issued @ very attractive catalogue of 
their high-speed automatic cut-off 
engines. As is well known, the Arm- 
ington & Sims high-speed engine, 
1898 pattern, is a modern piece of 
machinery and embodies the devices 
and improvements which long ex- 
perience has brought to the highest 
efficiency. The exacting require- 
ments of electric railway and electric 
lighting service call for engines of 
massive construction with the metal 
distributed so as to insure absolute 
rigidity throughout. All these essen- 
tials are to be found in this engine. 
The catalogue is thoroughly illus- 
trated and contains the various sizes, 
with a code word for ordering. A 
number of illustrations of direct-con- 
nected engines are also presented. 
The catalogue will be a valuable 
addition to every power user. 


THE BRADY MAST-ARMS. 


T. H. BRADY, New Britain, Conn., 
U.S. A. 


Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
Construction 


Specialties for 


Catalogues and Prices fur- 


other 
Work. 
nished on application. 


KR. L. BOGART CO. 


SUCCESSORS TO 
A. L, BOGART, 


ELECTRIC GAS- 
LIGHTING SPECIALTIES 


50 East 20th Street, 
NEW YORK. 


PRENTISS CLOCKS 


are made in all styles and 
grades and are just the thing 
for TIME PLANTS for FACTORIES, 
SCHOOLS and PUBLIC BUILDINGS. 
Our specialty is everything 
electrical in connection with 
clocks. We make PROGRAM 
clocks, TIME SWITCHES, MASTER 
clocks, ELEcTRIC clocks, CaL- 
ENDAR clocks and SIXTY-DAY 
clocks. 

Send for Catalogue No. 7396. 











— THE 


Prentiss Clock Improvement Co, 


Room No. 739, 


49 DEY ST., NEW YORK CITY, 








TY) ¥ t zg PRICE 
ow to Become ae crwrs 
an = ec vice Paper, Pocket 
Engineer.” + Size. 
Prize essays giving practical advice to young men 
deciding upon a caree List of colleges teaching 


electrical engineering Address 


Electrical Review, Times Bldg., N. Y. 








KNIBRE SWIFCHES 


CENERAL CONSTRUCTION WORK. 
DYNAMOS REWOUND JAND: REPAIRED. 





UTICA ELECTRICAL M’F’G & SUPPLY CO., Utica, N.Y. 


REPAIRS 


Commutators 
Made and 
Refilled 


. Armature Winding 


QUICK 





for 
Any System 
CHICAGO ARMATURE CO. 
CHICAGO. 
Did You ‘Get Our Price List? 








All Sizes and 
Patterns 
Write for sam- 
plesand quotations 
A, 0. Schoonmaker 
158 WILLIAM ST., NEW YORK 





EUGENE MUNSELL 
& (0., 


INDIA AND AMBER 
218 Water Street, 
NEW YORK. 
117 Lake Street, 


Mi ICA CHICAGO 


In any shape or pattern write for Samples & Prices 











ont 
ravel— 


time. 


$2i 


Estab] 
ates. 


FOR SERVICE APPLY TO 


— NEW YORK TELEPHONE CO. 


ELECTRICAL 
ENGINEERING 


Learned b 


books free. 


gineering; Mathematics; Chemistry 
tectural or Mechanical Drawing ; Surveying; P| 


Architecture; Metal \’attern Drafting; Prospecti,.' 
| Book-Keeping ; Shorthand ; English Branches 
| References in every city and town. w 

uaranteed success. We 
| to better positions. Prreular free. State subject 


| you wish to study. 
| INTERNATIONAL CORRESPONDENCE SCHOOLS, 


study at home in your spare 
Able instructors. Superior text- 
Fees moderate, 


n ADVANCE and $2 a MONTH 


Pays for a College Education at Home, 
ished 1891. 35,000 students and grady 
Courses in Steam, Mechanical or Civil Bp. 
Mining; Archj. 
Umbing; 





All who stud 


e have helped thousands 


Box 1003, Scranton, Pa, 





CONTRACT OFFICES: 
18 Cortlandt, 15 Dey, 952 Broadway, 115 W. 38th 
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TELEPHONES 






Ls AS 20 YEARS, NOT CHEAP BUT 
7_S4~ SERVICEABLE AND FULLY GUARANTEED. 


y 


- CIRCULARS FURNISHED. 


VIADVCT ELECTRIC 


BALTIMORE. MD.,U.S. A. 














WwW. R. OSTRANDER & Co, 


22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLEs, 
ANNUNCIATORS, 


Electric and Mechanical Belis, 
FACTORY, 
DE KALB AVENUE, 
BROOKLYN. 





Send for Illustrated 
Catalogue. 
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RUBBER 
wi 


For 





dorsement of some of the largest 


Write for our booklet containing the experience of users. 


THE SAFETY INSULATED WIRE & CABLE CO., 
225 to 239 West 28th Street, New York. 


LEONARD F. REQUA, General [anager. 


FOR EVERY SERVICE. | 


Underground, 
use, “Safety” wires and cables have the in- 


COVERED 


RES AND CABLES 


Aerial and Submarine 


users in the United States. 

















Telephone Induotion Coils, Ringer and Bridge Bell Magnets, Drop Magnets, etc. ,ete., als 
CAS LICHTING SPARK COILS, 
THE VARLEY DUPLEX MAGNET CO., 


138 Seventh Street, Jersey Gity, N.. 








| 





WE MAKE THE 


REST CLIMBERS 


ON EARTH. 


Are forged entirely from one piece of 
the best steel. No riveting of spur or 
loops. Sent on receipt of $2.00. 
We will refund the any 
pair that is not entirely satisfactory in 


money on 


every way. 


Oshkosh Logging Tool 


OSHKOSH, WIS. 


Co. 
























AON 


KLEIN’S CLIMBERS 


Connectors’s, Linemen’s 
and Construction Tools 
Catalogue Free... 2" Send for one 
MATHIAS KLEIN & SON, 
87-89 W. Van Buren St., . Chicago, Ills. 






USE THE BEST. 
John Weldon’s Hand-made CLIMBERS. 


JAMES S. BARRON & CO., Selling Agents, 
24-30 Hudson 8t., New York, 





IN DERS ror tHe 


ELEGTRIGAL REVIEY, 


75 cents Each. 


ELECTRICAL REVIEW PUB. co., 
41 Park Row, New York 
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S CO, 
ET, 
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5. 





els 


eto,, als 


yh 


—$=—— 
—— 


VIE 


co., 
w York. 


1998 ELECTRICAL REVIEW vii 




















April 27, Se 
Y HIGHEST EFFICIENCY. 
ri mecca SMALLEST CORE LOSS. | 9, 1! & 13 Mercer Street, 
Geno CLOSEST REGULATION. 
aa” New York City, April 26, 1898. 
Burn-out for TWO YEARS. We beg to announce that we have this day 


semad for particulars to 


taken over and succeeded to the business for- 


MOLONEY ELECTRIC C0,, merly carried on by 


No. GN. 42th Street, ST. LOUIS, U.S. A. 


rans armiers The India Rubber Comb Company, 





OF NEW YORK. 


eronencr—mec aoeest. THE Butler Hard Rubber Company, 












REGULATION—CLOSEST. OF NEW YORK. 
CORE LOSS —SMALLEST. oe 
ee Guaranteed against burn- Th G q \ h ~ q - bb C 
“TRANSFORMER | outs of any kind, including C 00 ric ar U er ompany, 
‘pieech meng Soren lightning, for two years. OF AKRON, OHIO, 
ELECTRICAL MERCHANDISE e P ‘ a 
oF every oescription.- ancl that said businesses will be continued by 
OSE BE sc ccc vecss : 
BIBBER-WHITE COMPANY | us without interruption. 
ny | The same favors heretofore extended to 
49 FEDERAL STREET, BOSTON. 





them are solicited by us as their successors. 


AMERICAN HARD RUBBER CO. 
LIGHTNING ARRESTER 


THE SWINCINC BALL. 
ECONOMICAL PROTECTION. 
JAMES D. TcINTOSH, Sales Agent. 
A. BLACKBURN, Proprietor. 
150 NASSAU STREET, NEW YORK. 


Write for Prices. Mention ELecTRICAL REVIEW. 


GHRovUND DETECTOR. 
























° 
PHILADELPHIA 


FULL a CUT PRICE,$1!.00 
Can locate any br ige or leakage, however small. Detector connected one pole to 
feed wire and other to ground (w ite ‘ror gas pipe). Lf leak in direction of power station, 
patina strip connect d W ith fee i wie becomes red ; if in other direction, vice versa 
Writ e for deseriptic 


WOOD & COMER, Ltd., 


130 CLIFTON STREET. PHILADELPHIA, PA. 





combination of Wire Cloth, Leaf Copper and 


An Improved Woven Wire Brush. Graphite An improvement over all others. ENCLOSED 
Send for descriptive circulars and prices. 
[eo ie] «OHIO ELECTRIC SPECIALTY MAN’F’G CO., | 


2 Perfection Dynamo. Brushe TROY, OHIO. 


Manufacturers of Roger's Commutator Lubricant | 

















SEND FOR NEW PRICE LIST. 


‘SHAWMUT FUSE 03 FEDERAL ST., 


P nd th Imperial Rh | INA 
crown Woven Wire a Brnsh C0, Salem, Mass. | poston, mass. WIRE COMPANY. 
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AN ERA MARKED IN STORAGE BATTERIES. 
THE HIGH-TENSION STORAGE BATTERY sives «0s 


voltage and capacity in a single cell. 


The Battery is now being constructed in all sizes for every service 
required of a storage battery and is an accomplished mercantile fact. 
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2 volts per plate, 
Odorless. No slop- 
ping of acid. Self- 
contained. No fall- 
ing out of plugs, No 
short circuiting. 


Furnished in all 
sizes, from Portables 
to Station Batteries 
of 5,000 ampere- 
hour capacity and 
over, 








VIEW OF 220-VOLTS HICH-TENSION STORACE BATTERY OF 3,000 AMPERE- 
HOUR CAPACITY, AT SOUDERTON, PA., FURNISHING CURRENT 
FOR STREET AND PRIVATE LICHTINC. 


We should like to send you pamphlets and descriptive matter. Address 


THE HIGH TENSION STORAGE COMPANY, 


Heed Building, 1215 Filbert Street, 
SOUDERTON, PA. PHILADELPHIA, PA. 
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WALKER 
COMPANY 


Railway Generators 
and Motors 

Electric Transmission 
Machinery 





Walker Apparatus is Celebrated All 
Over the World 


CLEVELAND, OHIO NEW HAVEN, CT. 


= . 16-20 Broad Street, New York 
WALKER RAILWAY CENERATOR AGENCIES IN ALL PRINCIPAL CITIES 


THE 3S. K. G. SYSTEM 


A COMPLETE SYSTEM FOR 


Long-Distance Transmission. Central Station Distribution. 
Mill and Factory Equipment. 



















GENERATORS WILL BE hyene AND 


viernes" 10,000 VOLTS. 


CORRESPONDENCE SOLICITED. 


STANLEY ELECTR MANUFACTURING COMPANY, 


PITTSFIELD, MASS., U. S. A. 


BRANCH OF FICES: 
BOSTON, Equitable Building. CHICAGO, . ° e 1506 Marquette Building. 


e . . . 
NEW YORK, e ° ‘ 39 Cortlandt Street. SAN FRANCISC oO, ° ° 300 California Street. 
The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture and sale of the S. K. (. System in Canada. 














ST. LOUIS, ° ° ° Western Electrical Supply Co. ANDERSON, S. C. 
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WE ASK YOU FOR = i ORDER. 


Materia 
> And - 


We Thin: Railwa: 


/ Motors © 





YOU WILL THEN BE OUR CUSTOMER. 


5 ASSEMBLED COMMUTATORS 


Carried in Stock for all Standard 


STREET RAILWAY Mo TorRs. 


mae WE REFILL GOMMUTATORS 


by Morrell’s improved Hydraulic Process 
which produces absolutely perfect results. 


ARMATURE COILS CARRIED IN STOCK FOR ALL STANDARD STREET RAILWAY MOTORS, 
THE MILLER-KNOBLOCK CoO., 


SOUTH BEND, INDIANA. 





GENERAL STREET 


STERLING 


RATTAN. 
| BRAKES. 
FENDERS. 


REGISTERS 





INSULATING MATERIAL 





RAILWAY SUPPLIES. 


| Sterling Supply &, Mfg. Cp, 41-155 fast 25th Stee 





FARADAY CARBON CO., 


ELECTRIC LIGHT CARBONS. 


JEANNETTE, PA. 
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Fine Iron Castings to Order. 


High-Grade Castings for Electrical Purposes. 
Four Cupolas Run Daily. Separate Mixtures in Each. 
Castings from Very Small to Very Large. 
PROMPT DELIVERIES. LOW PRICES. 











Also Manufacturers of the well known COMPO” Brake Shoes. 


THE SESSIONS FOUNDRY CO. 
BRISTOL, CONN. 
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AMERIGAN TOOL WORKS 0. 


(Successors to THE DAVIS & EGAN MACHINE TOOL CO. 


ENGINE LATHES. RADIAL DRILLS. 
PLANERS. UPRIGHT DRILLS. 
SHAPERS. MONITOR LATHES. 
BORING MILLS. TURRET LATHES. 
MILLING MACHINES. BOLT CUTTERS. 
SCREW MACHINES, ETC. 


THE MOST COMPLETE LINE OF MACHINE TOOLS IN THE UNITED STATES 
Send for our 1898S Catalogue. 
CINCINNATI, OHIO, U. S. A. 


NEW YORK: BOSTON ST. LOUIS 
107 Liberty Street. 36 Federal Street. 720 North Second Street. 





Works: 
CHICAGO: 
68 Seuth Canal Street. | 


= PUNCHES & SHEARS, Etc. 








TROLLEY THES if POLES tise 


J. ©. McNAUGHTON CO., 303 Bourse Building, Philadelphia, Pa. 














— Full of Life and Even Temper! 
SMALI 

O SPRINGS 

Q OF EVERY DESCRIPTION MADE BY 

| t WALLACE BARNES Co. 


BRISTOL, CONN., U.S.A. 


EsTABLisHED 1857. 


FLAT OR ROUND WIRE, Steet or Brass. 


A complete assortment of high-grade 
GOLD ROLLED STEEL 
kept in stock, .003 to .o049 in. thickness 
Sprit led or plated. Tempering done at 


prings enamic a 
Ribbon steel made to order. 


short notice. Ribbor 
( 7 Send samples a 











ud write for quotations. 























re (| ea A An A i Ep Ee Ep ip LE Lp Ep Lp A 4 4 4 Se So oe ee ee Se ee Sue ee CCC 





aS aw | lS 


April 27; 1898 ELECTRICAL REVIEW xi 
| 











_—————— ————————— = — ——_—_—— a 






FOR ALL 80 
STANDARD TO 
VOLTAGES { 00 
™ HOURS 
LIGHT 
60 CYCLES AND 
125 CYCLES WITH 
Single Globe Single Globe ONE 
& and and 9% inch 
Reflector T Reflector T 
Sie eflector I ype eflector Type Carbon 
5,000 “ 
of these ee, 
oe ng SSTANDARD & 
nightly e 
testimony to ELECTRICAL 
their excellence APPARATUS 
Fithewo® 
GENERAL ELECTRIC COM PANY, ee Offices, ne N. Y. 
s Offices in all large Cities of the United Sta nada addre ka General Electric Company, To 





FLECTRICAL EXPOSITION HEADQUARTERS. 
THE GERLACH 


(AMERICAN AND EUROPEAN PLAN.) CHAS. A. GERLACH, Prop. 
55 WEST 27th ST., - NEW YORK. 


Conwenient to Madison Square Garden. 


GILSEY HOUSE THE ANSONIA ELECTRICAL CO., 


European Plan, SHIELD BRAND MOISTURE-PROOF FEEDER AND LINE WIRES, 
TELEPHONE GABLES, 


Cor. BROADWAY a 29th St. J.H. BRESLIN & BRO. wes femouurs TwoLitY wine. 
Within Three Blocks of 


ELECTRIGAL EXPOSITION,” ‘sve wet anwar thm” 
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Crocker-Wheeler Electric Co...... i Illinois Electric Co............+: Oo Vulcan Foundry Co 
¢ eg aren P gga _ eee po India Rubber and Gutta Percha Insulating ~ oe or gy Sey Mfg. a) a acalminae ie vii a : 

LICCEPICAL UO. ccccccccscscccces ° , (pn © Prrrrrrrrrrr rT mer rrr errr rerrrer ere rere ee ee onite Co., insulated wires and cab) ae Sa Or Uo. ...-cee- wiveee bit 1x 
Crown Woven Wire Brush Co. cotithes sees vii International Correspondence Schools...... 274 Oshkosh Logging Tool Go......... . se as o4 Wallace Barnes Co.............+.- ; waves ae 
Cutter Electrical and Mfg. Co., - a Ostrander, W. R., & Co., supplies To ere 27 rE ocapsueineraeneeu? ae 

BO - cnretssrcesiccvcescestesceceesees xiv : ee "i a le aii i ie aaa cove O08 Wells, Heber.......... : i 

Jersey Electric Co.......... P Western Electric Co ois! 
D K Western Telephone Construction Co........ xviii 
D Kerite. —— : ae PROMS BACCETIC 00.0. cciccccccscscvesscosecres Westinghouse Electric & Mfg. Co........... xix 
oy eri bags a i WING. occccccccccesses i, xiv K. & W.. Compamy.ec..c.cccerccccccceses : — ea White & Co., J. G. ~ cone and contractors 271 
a td Quic reak Switch Co... 271 PG ad icisietnnedddtsNORKKs bteoesneaeee coe fi, xiv Partrick, Carter &W ilkins.. Wood & Comer, Ltd. 7 ES S, 
CBU & CO... cc cccccccces a eee rer ee xvii Keystone Electrical Instrument Co........ FEES BOFMOUP oc ccccvevcoscces Wurdack, Wim ........cccesseseeee o< uses 271 
CLASSIFIED LIST. Condensers (Electric). Fuse Wire and Links. Mast-Arms. Switches, Etc. 
Are ¢ Lamps. Marshall, Wm. General Electric Co Brady, T. H. Automatic Switch Co. 
“Lamps.”) C McIntire Co., The C. 9 Central Electric Co. 
wi onduits. ‘ , Shawmut Fuse Wire Co. Mica. De Mary Quick-Break Switch Co 

on ures. Armorite Interior Conduit Co. Munsell, Eugene. General Electric Co. 

Chicago Armature Co. Eppinger & Russell Co. Gas-Lighting Apparatus. Schoonmaker, A. O. Hart & Hegeman Mfg. Co 
Arresters Lehigh Valley Creosoting Co. Bogart, A. Newton Appliance Co. 

TrOOTN tals Electric C National Conduit and Cable Co Non- “Magnetic Watches. Paiste Co HLT 

jarton-Daniels Electric Co. Sprague Electric Co. Globes, Shades, Ete. Becken, A. Uti - El t Mf z. & Supply C 
Batteries, Primary. The H. B. Camp Co Frink, I P. Oil Filters ica Electrical Mfg. & Supply Co. 

Bunnell & Co., J. H. cenix Glass Co. ° Telephone Woodwork. 

’ M ) Pp 
Burnley Battery and Mfg. Co. Copmeatecy ond Zergtinals. Graphite. Burt Mfg. Co. The Cabinet Mfg. Co. 


Gordon-Burnham Battery Co. 
Peru Electric Mfg. Co. 
Batteries, Storage. 
Crofton Storage Battery Co. 
Electric Storage Battery Co. 
Sipe & Sigler. 
Battery Material. 
— & Co., J. H. 


Dynamos and Motors. 
Bullock Electric Mfg. Co. 
Central Electric Co. 
Crocker-Wheeler Elec. Co. 
Eddy Electric Mfg. Co. 
Fort Wayne Electric Corporation. 
General Electric Co. 
Goldmark & Wallace. 


Rochester Electric Motor Co. 


_ Cabot Electric Co. 

Ostrander & Co., W. R. 
Belt Dressing. 

Dixon Crucible Co., Joseph. 


Boilers. 
Abendroth & Root Mfg. Co. 
Babcéock & Wilcox Co., The 
Stirling Co., The 
Books, Technical. 
Electrical Review Pub. Co. 
Bridges, Floors, Cranes (Iron). 
Berlin [ron Bridge Co. 
Brushes, Dynamo, 
Crown Woven Wire Brush Co. 
wake & Wallace. 


Sprague Electric Co. 

Stanley Electric Mfg. Co. 

Walker Co. 

Westinghouse Electric & Mfg. Co 


Electric Locomotives, 
General Electric Co. 


Electric Hoveltics. 
Rodrigues, M. R 


Electrical Instruments. 
Central Electric Co. 
Cherry Electrical Works. 
General Electric Co. 
Keystone Electrical Instrument Co 


Electrical Supplies. 


K. & W. Biboer-Wnhite Co. 


Ohio Electric Specialty Mfg. Co. 


Buildings and Roofing (Iron). 

Berlin Iron Bridge Co. 
Cable Hangers. 

Standard Underground Cable Co. 
Carbon Points. 

Faraday Carbon Co. 

National Carbon Co. 

Reisinger, Hugo. 

Schiff, Jordan & Co. 

Solar Carbon & Mfg. Co. 
Cars. 
Stephenson Co., John. 
Castings. 

Sessions Foundry Co. 
Chem 

eS Resets 0 hemical Co. 
Circuit Breakers, 

Cutter Electrical & Mfg. Co 
Climbers. 

Barron & Co., Jas. S. 

Klein & Son, Mathias. 

Oshkosh Logging Tool Co. 


Bunnell & VUo., J. H. 
Central Electric Co. 
Electrical Appliance Co. 
Holtzer-Cabot Electric Co. 
Illinois Electric Co. 

K. & W. 
Novelty Electric Co. 
Partrick, Carter & Wilkins. 
Peru Electric Mfg. Co. 
Reading Electrical Mfg. Co. 
Royce & Marean. 

Western Electric Co. 


Co. 


Engineers and Contractors, 
Naugle, Holcomb & Co. 
New England Engineering Co. 
White & Co., J. G. 
Wurdack, Wm. 


Engineers, Consulting. 
Nagle & Ball. 
Engines. 
Armington & Sims Co, 
Ball & Wood Co 
Ide & Sons, A. L 


Clocks. Monarch Mfg. Co. 


Prentiss Clock Improvement C 


Coal Mining Machinery. 
General Electric Co. 
Commutator Bars and Repairing. 
Chicago Armature Cx 
Forest City Electric Works. 
Homer & Co. 
Miller-Knoblock Co. 


Fans and Fan Motors. 
Central Electric Co 
Diehl Mfg. Co. 
General Electric Co. 
Hunter & Co., J. C. 
Marietta Mfg. Co 

Fixtures, Gas and Electric, 
McKenney & Waterbury. 


Dixon Crucible Co., Jos. 


Ground Detectors. 
Wood & Comer, Ltd. 


Patent Solicitors. 
Duvall, Edw 
Lyons & lasinw. 


Pattern Letters. 


Hard Rubbe Wells, Heber. 
American Hard Rubber Co. Platinum 
Hotels. Baker & Co. 


Gerlach, The. 
Gilsey House 


House Goods. 
Central Electric Co. 
Ostrander & Co., W. R. 
Pacific Electric Co. 
Partrick, Carter & Wilkins. 
Incandescent Lamps. 
(See ** Lamps.’’) 
Instruments (Testing and Recording.) 
Bristol Co., The 
Cherry Electric Co. 
General Electric Co. 
Keystone Electrical Instrument Co. 
Westinghouse Electric & Mfg. Co. 
Insulators and Insulating Material. 
Central Electric Co. 
Empire China W orks. 
Standard Paint Co. 
Standard Underground Cable Co. 
Sterling Supply & Mfg. Co. 
Lamps, Arc, 
Diehl Mfg. Co. 
Fort Wayne Electric Corporation. 
General Electric Co. 
Walker Co. 
Western Electric Co 
Westinghouse Electric’& Mfg. Co. 
Lamps, Incandescent. 
Buckeye Electric Co 
Columbia Incandescent Lamp Co 
Edison Min. & Dec. Lamp Dept. 
General Electric Co. 
K. & W. Co 
Lynn Incandescent Lamp Co. 
New York & Ohio Co. 
Sawyer-Man Electric Co. 
Westinghouse Electric & Mfg. Co. 
Launches, Electric. 
Electric Launch Co. 
Lightning Arresters, 
General Electric Co. 
McIntosh, James D. 
Westinghouse Electric & Mfg. Co, 
Machine Tools. 
American Tool Works Co. 
Garvin Machine Co. 
Magnets. 
Splitdorf, C. F 
Varley Duplex Magnet Co. 


Pole Climbers. 
Barron & Co., Jas, S. 
Klein & Son, Mathias. 
Oshkosh Logging Tool Co. 


Poles, Brackets, Pins, Etc. 
Central Electri¢ Co. 
Locke, Fred M. 
McNaughton Co., J. C. 
Naugle, Holcomb & Co. 


Porcelain Manufacturers. 
Empire China Works. 


Rail Bonds. 
Forest City Electric Co. 


Railway Specialties (Electric). 
Central Electric Co. 
Electric Appliance ed 
General Electric Co 
Novelty Electric Co 
Sterling Supply and Mfg. Co. 
Vulcan Foundry Co.. 
Walker Co. 
Western Electric Co. 
Westinghouse Elec. and Mfg. Co. 


Reflectors. 
Frink, I. P. 


hools. 

Electrical Engineer Institute of Cor- 
respondence Instruction. 

International Corresp. Schools. 


Second-Hand Apparatus. 
Chicago Edison Co. 
Steam Engine Stops. 
Monarch Mfg. Co. 
Steel Spring Wire. 
Hammacher, Schlemmer & Co 
Wallace Barnes Co. 


Storage Batteries. 
Crofton Storage Battery Co. 
Electric Storage Baitery Co. 
High Tension Electric Storage Co. 
Sipe & Sigler. 
Switchboards. 
Americau Electric Telephone Co. 
Central Electric Co. 
General Electric Co. 
Hill Electric Co., W. S. 
Western Electric Co. 
Western Telegraph Construction Co. 


Telephones. 
American Bell Telephone Co. 
American Elec. Telephone Co. 
De Veau & Co. 
Kokomo Telephone & Electric Co. 
Lockwood L. D. T. & T. Co. 
Mianus Electric Co. 
New York Telephone Co. 
Pennsylvania Electric Co. 
Phoenix Telephone Co. 
St. Louis Electrical Supply Co. 
Standard Telephone & Electric Co. 
Stromberg-Carlson Telegraph Mfg. Co. 
Viaduct Mfg. Co. 
Western Electric Co. 
Western Telephone Construction Co. 


Is, 
American Tool Works Co. 
Hammacher, Schlemmer & Co. 


Transformers. 
Ft. Wayne Electric Corporation. 
Moloney Electric Co. 
New York & Ohio Co. 
Westinghouse Electric & Mfg. Co. 


ubes, 
Akron Insulator and Marble Co. 


Turbine Governors. 
Lombard Water-Wheel Gov. Co. 


Water-Wheels. 
American Im — Wheel Co. 
Leffel & Co. 

Wires and Cables 8. 
American Electrical Works. 
Ansonia Electrical Co. 
Brixey, W. R. (Kerite). 
Central Electric Co. 
Crefeld Electrical Works 
Eastern Electric Cable Co 
Electric Appliance Company 
General Electric Co. 
Hammacher, Schlemmer & Cx 
— Rubber & Gutta Percha Tusulating 


Montauk Multiphase Cable Co 
National India Rubber Co. 
New York Insulated Wire Co. 
Okonite Co., The. 
Phillips Insulated Wire Co. 
Roebling’s Sons Co., John A. 
Safety Insulated Wire & Cable Co. 
Standard Underground Cable Co. 
Woodwork (Electrical). 
Cabinet Mfg. Co. 
X-Ray Apparatus. 
Kirmayer & Oelling 
Knott Apparatus Co., L. E. 
Ritchie & Sons. 
Swett & Lewis Co. 
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PERU GOODS ARE THE BEST GOODS 


IT’S TRUE THAT this new and all porcelain Transformer Fuse Plug is one of the 
best of our specialties. While being compact and simple in design, 
it allows the use of a much longer fuse than any other. 

Fuses replaced in any kind of weather with absolute safety. 












MANUFACTURERS OF F 
Laclede Carbon Batteries, Hercules Batteries, Rosettes, Switches, Mains, Branches, Multiple 
Circuit Tablet Boards, and Electrical Specialties. 


PERU ELEGTRIG MANUFAGTURING GOMPANY, 


PHRVU, INDIANA. 


Send for Circulars illustrating New York Office, St. Paul Building, 220 Broadway. 


PATENTED. New Porcelain Specialties. 


SWITCHBOARDS, SWITCHES AND PANEL BOARDS, 


ww. S. HILL ELECTRIC Co., 


GENERAL WESTERN AGENTS: 


SEND FORICATALOCUE. N EW BE DFORD, MASS. Central Electric Co., Chicago. 


MAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAS 


66 b= So — ee Three new things needed by every Electrician, 


every Fixture-house and every Central Station. 
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. KARSLINE INLINE Send for full particulars to the 
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{ HOSTON.MASS.B OLIVER ST.=+- CHICAGO.ILL 910 MASONIC TEMPLE = GINCINNATLO 906- NEAVE BL( 
PACIFIC ELECTRIC CO., 
AND PLAYTONE. 120 Main Street, La Crosse, Wis. 


AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 


ed The Crescent Fans, 


SS WOUND FOR ANY VOLTACE. 
KENORLANS LA 39 CAINDELET ST. = SAN FRANC AST ST:*AUANIAGA PEQUITEFLE BLOG : DIRECT CURRENT. 
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JUST PUBLISHED. 
Second Edition, Revised and Much Enlarged. 


Gas, Gasoline # Oil Engines 


By CARDNER D. HISCOX, M. E. 





500-Volt Desk Fan. 


THE ONLY AMERICAN BOOK ON THE SUBJECT. 





\ book designed for the general information of every one interested in this motive a 6. 
power, and its ad: ~" )tation to the increasing demand for a cheap and easily managed GF ( Sa ae 3 a 
motor requiring no license deng rineer. : Pd ) z 
The book treats of the theory and practice of Gas, Gasoline, and Oil Engines, as i & yey 65; = 
designed and manufactured in the United States. It also contains chapters on Horseless ey as = 
Vehicles, Electric Lighting, Marine P ropulsion, etc. 348 Pages. Price, $2.50. A as 


PREPAID TO ANY ADDRESS, ON RECEIPT OF PRICE, $2.50. 


Address: ELECTRICAL REVIEW, 41 Park Row, N. Y. ADDRESS ALL COMMUNICATIONS TO 


——— 


ADVANTAGE IS MUTUAL when you mention that you saw THE MARIETTA MANUFACTURING C0., 


an advertisement in the ELECTRICAL REVIEW. MARIETTA, PA. 
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RECEIVED THE ONLY MEDALS OF AWARD FOR RUBBER-COVERED WIRES AND CABLES 


PARIS, 1867, WORLD'S FAIR, CHICAGO, 1893, PHILADELPHIA, 1876. 


INSULATED WIRES AND CABLES. 


Aerial, Underground, Submarine, Interior, 
Telephone, Telegraph, Power and Lighting. 


KERITE TAPE. 
.W. R. BRIXEY, Sole Manufacturer. 


California Electrical Works, SAN FRANCISCO. Weliave Electric Co., CHICAGO, 
New Orleans Electric Company, NEW ORLEANS. 203 BROADWA Y, NEW YORK. ae aoe P se _ Wait nae ns — 
: N.Y. 


Fi E 
WEATHERPROOF WIRE, | Tet Mitt nswror ono Manns Conran 


Siar ECTRIC 00. Now ¥ Electrical Wiring Tubes, 


WESTERN ELECTRIC CO., New York. 
TRADE MARK ‘4S ELECTRIC APPLIANCE CO., Chicago. 























PETTINGELL-ANDREWS CO., Boston. HIGHEST GRADE INSULATORS AND ELECTRICAL CLAY SPECIALTIES OF ALL KINDS. 

ELECTRICAL ENGINEERING CO., Minneapolis. 

ST. LOUIS ELECTRICAL SUPPLY CO., St.Louis, | cu AKRON, OHIO. 

ns giana adh? gazes McGILL & POMEROY, ‘esteii seat ait 
B » Chicago. 

Phillips Insulated Wire Co., a oi 








Office and Factory, PAWTUCEET, R. I. 





fodern 8s 
WATER-WHEELS MOTORS) cs sechboaras Soom 


ali 





the inception of the art to the 





present time. Fully illustrated 
This company is prepared to furnish and install water-wheels of the first-class, ALBERT B. HERRICK. 


with several hundred cuts, dia- 

both Impulse and Turbine class, for large electric or mill plants, or in small grams, tables, ete, especially 
units operated by city pressure for operating fairs, etc. prepared for this publication, 
ELECTRICAL OUTFIT WITH WATER MOTOR COMPLETE, ae the whole forming a very hand 

FOR DOMESTIC LIGHTING, ETC. some book of 220 pages, printed 

Tue Currer ELectTricAL AND MrFe. Co. on super-calendered paper, 9X 11 





1112 Sansom St. PHILADELPHTA. inches, and bound in vellum 


American Impulse Wheel Go. of New York, iaieiannine cloth, Pree, $8400, by expres 


Second Edition on press prepaid 
120 Liberty Street. 








¢ g gate, FOR ENCLOSED LONG-BURNING ARC LAMPS. Sa 


laf i ALTERNATING 
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SNA ABSOLUTELY STEADY 
AND EFFICIENCY Wass Res nesses LIGHT. 


HUGO REISINGER eh NEW YORK. 
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